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SOME PROBLEMS OF COSMICAL PHYSICS, 
SOLVED AND UNSOLVED’ 


By LORD RAYLEIGH, F.R.S. 


Or the activities of our section, the Cape has per- 
haps been more identified with astronomy than with 
any other branch. In the middle of the eighteenth 
century, when ‘exact astronomy of the southern 
hemisphere may be considered to have begun, there 
were few, if any, other places in a considerable south- 
ern latitude where an astronomer could work in safety 
with the necessary help of trained artisans. This 
tradition worthily begins with Laecaille (1750-51). 
Other landmarks were the foundation of the Cape 
Observatory (1821), the expedition of Sir John 
Ifersechel (1833-38) and the forceful and energetic 
career of Sir David Gill, who was the life and soul 
of our organization on its visit to South Africa in 


1 Address of the president of Section A—Mathematical 
and Physical Sciences, British Association for the 
Advancement of Science, Cape Town, South Africa, July 
24, 1929. 


1905. Shortly afterwards he retired, and I then had 


the privilege of friendship with him in London. In- 
deed, I have taken these few facts and dates from the 
copy of his “History of the Cape Observatory,” which 
he gave me very shortly before his death. Although 
past his prime at the time I knew him, he was still 
vigorous and keenly interested in scientific develop- 
ments, though if one brought anything new to his 
notice a severe cross-examination as to the validity 
of the evidence had to be faced. 

It is partly on account of this association of South 
Africa with astronomy that I have chosen to lean as 
far towards this direction as I feel able, and to pass 
in review some subjects lying on the border-line 
between astronomy and physics. 

After the first period of success in identifying the 
origin of the spectral lines of the sun and stars with 
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terrestrial materials, certain outstanding cases re- 
mained which were obviously important but in which 
the identification could not readily be made. 

The first of these cases to yield was that of helium, 
which was unraveled while some of the pioneers in 
astronomical spectroscopy were still active. Although 
in my youth I was privileged to see the discovery of 
helium at close quarters, I shall not go back so far. 
When we hear of the gas being used in millions of 
eubie feet for inflating large airships, we have to 
realize that its discovery is an old story. 

Kindred to the hypothesis of helium, so trium- 
phantly vindicated by terrestrial experience, were the 
hypotheses of nebulium, geocoronium and coronium. 
The problems epitomized by the two former words 
have now been solved, though the solution has taken 
quite a different turn from what was expected by the 
older generation of astrophysicists. 


THE NEBULAR SPECTRUM 

In the nebulae are spectrum lines which have never 
been observed terrestrially. These are not faint 
members of otherwise complex spectra, such, for in- 
stance, as we have in nearly all remaining unidentified 
lines of the solar spectrum, but they stand out, bold 
and challenging, on a dark background, presenting 
a puzzle that was the more intriguing from its appar- 
ent simplicity. According to spectroscopic experience, 
now made precise and rational, simple spectra are 
due to light elements. This, taken with the fact that 
lines known to be due to hydrogen and helium accom- 
panied the nebular lines, strongly suggested that they 
too were due to light elements of the class which 
terrestrially are known as permanent gases. But the 
fact remained that no one had succeeded in observing 
them in the laboratory, and as time went on the 
originally convenient resource of relegating them to 
an unknown element had become less convenient. For 
the scheme of the elements became definite, and there 
was no room in it for new light elements. This was 
one of the many eases in science where the method 
of frontal attack has been exhausted in vain. More 
systematic knowledge of spectra in general, and of 
the spectra of the light elements in particular, was 
wanted before the question could be resolved. 

The clue was afforded by the cireumstance that 
important nebular lines occur in pairs, obviously asso- 
ciated by their closeness and their constant relative 
intensity in different nebulae and in different parts 
of the same nebula. The consideration of such pairs 


or multiplets has more than once proved an advan- 
tageous point of attack on spectroscopic problems. 
It was in this way that Hartley, examining the diffuse 
triplets of magnesium, first established the constancy 
of frequency intervals, thus suggesting for the first 
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time that addition and subtraction of frequencies was 
the proper method of analyzing spectra—an idea 
which appeared at that time sufficiently paradoxical. 
Again the recognition of the frequency intervals of 
multiplets afforded the clue by which complex spectra 
such as manganese and iron were first unraveled. 

It is found then that the frequency difference of the 
green pair of lines originally discovered by Huggins, 
and known as N, and N,, is 193 waves per centimeter. 
I. S. Bowen, to whom we owe the final elucidation of 
this enigma, sought for an equal interval in the 
spectrum of doubly ionized oxygen which he was 
analyzing and found it in the interval between the 
low-lying levels designated as I°P, and I°P,. 

This is hardly enough in itself to establish the sug- 
gested origin; to do that it is necessary to fix, not 
only the interval between the nebular lines, but their 
position as well. The lines were attributed to inter- 
combination between one singlet upper level and two 
lower levels belonging to a triplet, the third being ex- 
cluded by the rule of inner quantum numbers. To fix 
the differences of the terms concerned it was necessary 
to connect the singlet and triplet levels by an inter- 
combination line observed in the laboratory spectrum 
of doubly ionized oxygen. This was done by A. Fow- 
ler, who, combining Bowen’s laboratory data with his 
own, was able to get a fairly satisfactory check on the 
observed position of the nebular pair. Practically no 
doubt remains, in view of the fact that other less well- 
known nebular lines can be similarly explained as due 
to singly ionized nitrogen and singly ionized oxygen. 

The identification of these lines was made by ignor- 
ing so far as convenient the rules of the quantum 
theory which had been evolved from laboratory ex- 
perience, and given some theoretical basis by Bohr 
and his followers. These rules forbid certain lines 
which might oceur according to the combination prin- 
ciple. When a state of excitation of the atom is such 
that it can not directly pass to a lower state without 
breaking one of these rules, that state is called meta- 
stable; and this is the case which we have in the 
nebular lines. I shall return presently to the con- 
sideration of metastable states and “forbidden” lines. 


THE AURORAL SPECTRUM 


The next cosmical problem I wish to refer to is 
the long outstanding one of the green line of the 
aurora. This was first seen by A. J. Angstrém at 
Upsala in 1868, and he recorded the observation in 
one of the supplementary notes at the end of his 
great paper in which an extensive scale of wave- 
lengths for the solar spectrum was first established. 
In this case the enigmatic line is even more isolated 
than in the case of the nebulae, sinee, except in the 
case of unusually bright auroras, one can see nothing 
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- else in the spectrum at all. For some years I took 
every available opportunity of looking at this spec- 
trum, and never did so without a deep sense of mys- 
tery. The origin of the line was not in this case in 
the depths of space, but in our own atmosphere at the 
distance of a short railway journey from the observer. 
Yet an apparently exhaustive study of the spectra to 
be obtained from terrestrial gases by the combined 
efforts of very many experimenters gave no clue to 
its origin. 

As is well known the clue was eventually found by 
McLennan, who was able to produce the line by heavy 
electric discharges in a mixture of oxygen and helium, 
or, better, oxygen and argon. Oxygen is essential, 
and there is now no doubt that the aurora line is an 
oxygen line, but the function of the inert gas is not 
very clear, though various more or less plausible 
guesses may be made. To have established that the 
line is due to oxygen is an immense step forward. 
There is, however, yet more to be done, for we do 
not know how to get the green line alone or with only 
the negative nitrogen bands as we see it in the sky. 
In the artificial spectrum the ordinary oxygen lines 
and the lines of the inert gas, helium or argon as the 
case may be, are conspicuous. 

The wave-length of the auroral line could not be 
foreseen or calculated from our present knowledge of 
the are spectrum of oxygen. In this case we have 
only a single line to deal with, and are thus without 
the invaluable clue afforded in the case of the nebulae 
by the frequency separations of a doublet or triplet. 
There is, however, no difficulty in finding a conjectural 
place for it in the scheme of the oxygen are spectrum 
as given by Hund’s theory. This theory, which may 
be regarded as a generalization of all our knowledge 
of line spectra, affords a kind of frame into which we 
may confidently hope to fit new empirical knowledge 
as it accumulates. 

McLennan, arguing from the fact that nitrogen 
bands do not appear in the spectrum of the night sky, 
which, however, shows the green line, takes the excita- 
tion potential as less than 11.5 volts. This condition 
exeludes very many possibilities. Indeed, if we are 
to be bound by the selection rules, it excludes all the 
possibilities. So with the example of the nebulae be- 
fore him, MeLennan waives these rules, and assigns 
the green line to a transition from one or other of 
the low-lying metastable states which the theory in- 
dicates, 

The lowest state of all should be a triplet, and 
owing to the absence of companions to the green line 
this may very probably be excluded. 

If so, only one alternative remains, and the success- 
ful determination of the Zeeman effect carried out in 
MeLennan’s laboratory is in harmony with the choice 
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so arrived at. An independent investigation by L. H. 
Sommer, published immediately afterwards, covered 
exactly the same ground and led him to the same 
choice. This is satisfactory so far, but the position 
will be much strengthened and consolidated when we 
have an independent determination of the levels in 
question, giving the means of calculating a theoret- 
ical wave-length for comparison with that observed. 
To do this will require a fuller survey of the Schu- 
mann region of the are spectrum than has yet been 
made. For the aurora line we have the experimental 
production from oxygen but not the numerical spectro- 
scopic relation. For the nebular lines our position is 
exactly the reverse. 

The origin of the green auroral line has thus been 
definitely cleared up, at all events in so far that it is 
attributable to the are spectrum of oxygen. There are, 
however, other features of the auroral spectrum which 
are still obscure. I will limit myself to discussion of 
one of them—the red line of the aurora. Red auroras 
are comparatively rare, and when they do occur the 
distribution of color presents very curious features. 
In some cases the ends of the streamers are tipped 
with red, while the greater part of the length is green. 
The only reddish aurora which I have been privileged 
to observe at my home in the south of England (May 
14, 1921) was of a different character, the color rang- 
ing rapidly through various shades of purple. The 
light was distributed in irregular patches high up near 
the zenith, though predominantly in the north. At 
the same time its position was highly unstable, and 
the general impression produced was reminiscent of 
high potential discharges in highly exhausted vacuum 
tubes. Vegard has described cases where the whole 
sky suddenly turned crimson. He has obtained good 
small-seale spectrograms of the red line, which give 
the position as 46322, which, however, is subject to a 
probable error of at least =1A°. A determination 
by V. M. Slipher, of the Lowell Observatory, gave 
46320. 

So far as can be judged from the evidence available, 
no pair of the low-lying levels of the oxygen are scheme 
which McLennan has discussed in connection with the 
aurora are suitably placed to yield this red line by 
combination. We naturally turn to the consideration 
of nitrogen spectra, which, as is well known, are rep- 
resented in the blue and violet regions of the auroral 
spectrum. 

I deseribed in 1922 a spectrum in which one of the 
first positive bands of nitrogen 46323 was very much 
intensified relative to the neighboring red bands, which 
ordinarily are of comparable brightness. This spee- 
trum was produced by adding a large excess of helium 
to the nitrogen afterglow, and the source had a visual 
red color dominated by this band. In deseribing this 
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work it was suggested as a possibility that this was 
the origin of the red auroral line, and somewhat sim- 
ilar ideas have been revived by McLennan in his re- 
cent Bakerian lecture. But there are difficulties to be 
met. Photographically two yellow nitrogen bands 
come in with intensity equal or superior to the red 
one, and these have no counterpart in auroral spectra. 
Moreover, the wave-length data for the red auroral 
line are far from being accurate enough for an identi- 
fication depending on a single coincidence only. One 
of the most urgent problems in auroral work is an 
adequate wave-length determination of this red line 
from a large-scale spectrogram. 


CorRONIUM 


A problem which has generally been classed with 
those we have been discussing is that of the lines in 
the sun’s corona, attributed to a hypothetical coro- 
nium. In the light of our present knowledge it is not 
probable, perhaps we may say not possible, that an 
unknown element coronium exists. Attempts have 
not been wanting to identify these lines with known 
elements. The latest is by Freeman, working in the 
Ryerson Laboratory of Chicago, who seeks to at- 
tribute the lines to argon. He thinks, for instance, 
that the strong visual green line, from which the con- 
ception of coronium arose, may result from two dif- 
ferent transitions in the argon atom, being in reality 
double. One of his proposed transitions would give 
the fifth line of a possible series, and the other the 
ninth member of an actual series. But none of the 
earlier members of either of these series is seen in the 
corona, and this seems fatal to the identification pro- 
posed. We could not assign an observed line at 43771 
as H,(H iota) if H,, Hg and H, and the other earlier 
members of the series were missing, yet this would be 
an analogous case. 

I think we must consider the origin of the strong 
lines of the corona as an unsolved problem. The pos- 
sibility of their being in reality heads of molecular 
bands must be kept in view. 


EXCITATION OF THE VARIOUS SPECTRA 


We have discussed these cosmical spectra so far 
chiefly from the standpoint of the spectroscopist. It 
will now be of interest to consider the probable mode 
of excitation of some of them. 

Let us consider first the polar aurora; this, as is 
well known, is closely bound up with exceptional con- 
ditions of magnetic disturbance, and these in turn are 
conditioned by solar influence. As regards the nature 
of this influence, the theory of Birkeland, elaborated 
by Stérmer, still holds the field. The sun was re- 
garded by them as emitting localized streams of elec- 
trically charged particles from limited areas of its 


surface. 
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The unrivaled advantages of this theory are that 
it allows the solar action to be emitted in a highly 
specialized direction, thus accounting for the sudden 
commencements of magnetic storms all over the globe, 
and their tendency to recur after the twenty-seven 
days of a solar rotation have passed, and further, 
that by the earth’s magnetic field the action can be 
got round to the night side of the earth. But this 
theory in its original simplicity has required a good 
deal of patching, and it is difficult to feel much satis- 
faction with the special ad hoc hypotheses which have 
had to be introduced into it. 

A stream of particles with a charge of one sign only 
is open to the criticism, first put forward by Schuster, 
that the stream will dissipate itself by electrostatic 
repulsion, and loses the hard outline which is one of 
the most essential features. Lindemann has proposed 
to get over the difficulty by making the stream neutral — 
on the whole, still consisting, however, of charged 
particles of both signs. Here, however, we lose too 
much of the magnetic flexibility of the stream. Chap- 
man proposes to retain a slight excess of charge of 
one sign, and in this way is able to arrive at a toler- 
able compromise. But one feels that more experi- 
mental guidance is badly needed before we can ven- 
ture with confidence into these theoretically dark re- 
gions. The search for direct evidence might not seem 
at first sight very hopeful, but not long ago a sensa- 
tional suggestion was made by Stormer. His atten- 
tion was drawn by Hals to echoes heard after short- 
wave (131 meters) wireless signals sent out from 
Eindhoven in Holland. These echoes have been found 
by Stérmer and Hals at long intervals up to as much 
as fifteen seconds after the original reception. 

Now, if we bear in mind that with the velocity of 
light the longest terrestrial distances only give inter- 
vals about one seventh of a second, it seems inevitable 
that some extra-terrestrial reflector should be looked 
for. Stérmer finds this in the corpuscular stream as 
bent round by the earth’s magnetic foree. Though 
the boldness of the idea is staggering, it is difficult to 
suggest any alternative view. Stérmer states that 
“the variability of the phenomenon indicated by the 
observations agrees well with the corresponding vari- 
ability of aurora and the magnetic registrations.” 

T. L. Eckersley has made an observation on elec- 
trical disturbances of natural origin which he inter- 
prets as analogous to Stoérmer’s. A click is heard in 
a telephone attached to a large aerial, which is fol- 
lowed at an interval of about three seconds by a 
“whistler” or musical note of short duration. Further 
whistlers follow at intervals of 3.8 seconds, each more 
drawn out than the previous. The musical notes are 
regarded as due to the spreading action of a dis- 
persive medium on an electrieal impulse. It is only 
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at times of magnetic storm that these phenomena are 
frequent. 

Further development of observations of this kind 
will be awaited with keen interest. 

To return to the nebular spectrum: although the 
main problem has been cleared up in the way de- 
seribed, it would still be an important step to imitate 
the spectrum in the laboratory, not so much to con- 
firm the origin of the lines as to get direct informa- 
tion about the conditions under which they may be 
excited. No success has yet been obtained in this di- 
rection, but it is fairly clear how the attempt should 
be made. We must have conditions capable of excit- 
ing the lines of doubly ionized oxygen and attempt 
to work in a large volume at high rarefaction. 

A large volume and high rarefaction (rarity of 
collisions) is suggested by the nebular conditions, and 
was plausibly held by Bowen to be an essential. It 
must be allowed, however, that such experimental evi- 
dence as we have at present on passage downwards 
from metastable states does not definitely point in this 
direction. 

In such attempts what Darwin called “fool experi- 
ments” and what prospectors for oil eall “wild-cat- 
ting” are not to be discouraged. Indeed, many of the 
most fruitful discoveries are really made in this way. 
The logie is put in afterwards. That is what hap- 


pened in the ease of the three-electrode thermionic 


valve. 

Thanks to the work of Wright, Hubble and others 
the source of excitation in the bright line nebulae no 
longer appears inexplicable. We have the cardinal 
fact that in nearly all cases stars of early type, 
capable of affording radiations of high frequency, are 
involved in the nebulae. The two or three apparent 
exceptions, though deserving of the closest serutiny, 
do not at present seem to have enough weight to upset 
a generalization which rests on a great number of 
cases. It is true that we can not observe these short 
waves, the maximum of intensity in the spectrum 
being hidden from our view by the layer of ozone 
overhead, of which I shall say more presently. But 
we can confidently infer their existence by extrapola- 
ting from what we can see and correcting for what 
we know of atmospherie absorption. The cases of 
some of the central nuclei of the planetary nebulae are 
specially satisfying from the definite relation of the 
star to the nebula and the adequate character of the 
star itself. W. H. Wright, writing in 1918, before 
these views had emerged, and without any thesis to 
maintain, expressed himself as follows :? 


I can not but believe that this wonderful richness in 
ultra-violet light which gives the spectra of nebular 
nuclei their characteristic appearance, in spite of the 


2 Lick Observatory, vol. xiii, p. 252, 1918. 
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great difference which they exhibit in the matter of 
bright bands, is the dominating peculiarity which must 
be regarded as the distinguishing mark of this group of 
objects. 


It has been suggested that the general penetrating 
cosmie radiation of which we have heard so much of 
late stimulates the nebular spectrum, but upon the 
facts available this hypothesis hardly seems necessary 
or helpful. 


THE DarRK PATCHES IN THE NEBULAE 


There is another aspect of the diffuse galactic 
nebulae which remains obscure in more senses than 
one. It is seen to special advantage in such objects 
as the “trifid’ nebulae in Sagittarius. Dark regions 
are, as it were, interlarded with the bright ones in a 
way which strongly suggests that we have to do with 
complementary aspects of the same phenomenon some- 
what in the same way that, for instance, the emission 
of a fluorescent body is connected with its absorption. 
Yet it is very difficult to pursue this line of thought 
into satisfactory detail. The opacity is quite unre- 
lated to the emission, and indeed it presents the baffling 
peculiarity of having no peculiarity. For apparently 
every part of the spectrum of the stars lying beyond 
is obscured in the same ratio. Experimenters in the 
field of optics know how difficult it is to secure a re- 
sult of this kind in the laboratory, particularly when 
the ultra-violet spectrum has to be included. 

Even fairly opaque gases like iodine vapor which 
are at our disposal show markedly selective absorp- 
tion, and in terrestrial experiment recourse is usually 
had to the partial action of a solid obstruction such 
as a spinning sector or a wire gauze not seen in focus. 
The astronomical equivalent of these devices is a 
swarm of meteorites, and it may be necessary to in- 
voke their aid, but the rare gaseous atmosphere re- 
quired to give the line spectrum of hydrogen, helium, 
nitrogen and oxygen can not be considered to blend 
harmoniously with a swarm of meteorites or to have 
anything like a complementary relation to it, and it 
is particularly difficult to understand from this point 
of view how it can come about that the bright nebular 
lines are often seen on a profoundly dark background 
almost or quite free from continuous spectrum. 


CoMETS 

A kindred problem is that of the luminosity of 
comets. This has been discussed by Zanstra in a re- 
cent paper. He takes the view that the Swan bands 
of carbon are resonance bands excited by light from 
the sun in the visual spectrum, the gases being at an 
ordinary temperature such as prevails at the earth’s 
surface. If these are really the conditions, the prob- 
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iem of imitating the comet seems ideally easy from 
the laboratory point of view. The Swan spectrum 
should appear in absorption of suitable carbonaceous 
gases contained in a vessel at the ordinary tempera- 
ture, and it should be observable in lateral emission. 
I can not help thinking that if nothing more than this 
was necessary, the thing would have been done before 
now. In the case of the D line sodium, treated by 
Zanstra as quite analogous, it has of course been done 
long ago in the phenomenon described by R. W. Wood, 
and called resonance radiation. 


METASTABLE STATES 


In discussing the nebular and auroral spectra, we 
encountered the idea of “metastable states.” At pres- 
ent this conception is not in a very satisfactory con- 
dition. The original idea was of a state which did not 
allow of direct transition by emission of radiation to 
the stable ordinary state. Let us compare the level of 
the atom to the stories of a building and the optical 
electron to a man inside the building. The ordinary 
state of the atom is represented by the man being on 
the ground floor, and the metastable state by placing 
him on the first floor. But the internal architecture 
of our building must be pictured as peculiar. A stair- 
ease connects the first floor with the second floor, and 
another staircase connects the second floor with the 
ground floor: but there is no connection between the 
first floor and the ground floor except by going up 
higher and coming down again. 

Such, I say, was the original conception, but facts 
which have since come to light require some revision 
of it. 

In the nebulae the electron manages somehow to 
escape from its prison-house, and descend to the level 
below not by the legitimate route of going upstairs 
and down again, but by illicitly breaking through the 
floor, contrary to the rules of the establishment. 

Abandoning the metaphor, and the attempt to use 
popular language, the selection rule which forbids 
transitions not involving a change in the azimuthal 
quantum number is violated in all such cases. The 
inner quantum number rule, which requires that the 
inner quantum number should not change from 2 to 
0 or from 0 to 0 is also violated in one class of cases, 
and rather meticulously observed in another. This 
rule permits only the pair of green nebular lines in 
doubly ionized oxygen which we have discussed; and 
in deference to it only two are observed, instead of the 
three which apart from this might have been expected 
from the triplet ground state. 

Yet we find the blue singlet line 44363 of this ion 
violating the same rule, aud the same applies to the 
analogous case of the aurora line, if we adopt Me- 
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Lennan’s view of its position in the scheme of the are 
spectrum. 

In the case of the mereury spectrum, which lends 
itself well to experimental observation and of which 
much detail is known, we have laboratory examples 
of the violation of this rule, as originally shown by 
experiments of Takamine, Fukuda and other Japa- 
nese physicists. The lines were originally obtained 
under conditions where a strong electric field was 
acting, and this was sometimes urged in mitigation 
for breaking the rule. Again, the lines were of low 
intensity, and this too was thought to be a partial 
excuse, 

Whatever might have been thought of these apolo- 
gies originally their irrelevance was, I think, clearly 
shown in some experiments of my own, in which one 
of the “forbidden” mereury lines was obtained as the 
second strongest line in the entire mercury emission 
spectrum, in the vapor passing through a discharge, 
but altogether away from the region in which the dis- 
charge itself was taking place, and consequently in 
the absence of an extraneous electric field. 

In another experiment I was able to obtain the 
other forbidden line as an absorption line in unexcited 
mercury vapor, and thus apparently in the absence of 
any disturbing conditions. In this experiment the 
quantity of vapor used was very large, about ten 
million times the amount required to bring out the 
resonance line of mereury in absorption. The prob- 
ability of the transition thus indicated is very low, 
and for the other forbidden line it is apparently still 
lower. But for all that, as we have seen, this for- 
bidden line can be got in considerable intensity in 
emission. The necessary condition in the mercury ex- 
periments appears to be a large accumulation of 
mercury atoms in the relevant metastable state, so 
that even with a low probability of transition for 
the individual excited atom a considerable number of 
transitions occur. 

It has even been proposed to define a metastable 
state as one with a low probability of transition. 
This takes us far from the original conception, and 
makes “metastability”’ merely a question of degree. 
Some recent results which I hope to bring before the 
section at a later stage in our proceedings seem to 
indicate that even the normal excited state may pos- 
sibly persist for a much longer time than has hitherto 
been supposed. If this conclusion is accepted, a far- 
reaching revision of our present notions may become 
necessary. The general softening of outline in our 
picture of atomie events resulting from the substitu- 
tion of wave groups for particles seems likely to 
afford what is required and to allow the occasional 
transition downwards from a metastable state. 
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OZONE 


The ease of the nebular spectrum affords an illustra- 
tion of how spectroscopic theory, working on labora- 
tory data gained in the remote ultra-violet region, 
enables us to some extent to turn the difficulties which 
arise from our inability to examine this region in 
celestial spectra. The veil of atmospheric ozone over- 
head euts off the spectra of the sun and stars and 
thus hides much of the ultra-violet, constituting a 
great obstacle to astrophysical research. On the other 
side of the account we may remember that it protects 
our persons from the harmful ultra-violet rays, and 
that without it we might not be here to conduct re- 
search at all. It has been suggested by Cario, R. W. 
Wood and others that on the view that atmospheric 
ozone 1s generated by the absorption of short wave- 
lengths in the sun’s spectrum, it may be absent in 
the Aretie during the polar night. This possibility 
has been put to the test by Rosseland, but with nega- 
tive results. It is doubtful whether his station was 
far enough away from the sunlight to make his result 
absolutely final. But other omens are unfavorable. 
Thus Chalonge has found that the amount of ozone 
present in the night (using the moon as a source) is 
notably more than by day; and Dobson, Harrison 
and Lawrence have found that when the meteorolog- 
ical conditions are such as to bring air from the 
Arctie, the ozone content goes up, and that this is 
particularly marked in spring, when the Arctic has 
been without sunlight for months. The point is, how- 
ever, of great interest in itself, and makes the question 
acute of how the ozone is generated. For in view of 
these facts it seems hard, as Dobson has pointed out, 
to regard it as the product of the sun’s ultra-violet 
radiation. 

No search seems yet to have been made for uzone 
in the planetary atmospheres. In the cases of Mars, 
Jupiter and Saturn, at all events, the problem is not 
at first sight specially difficult. It would not be easy 
to establish a positive result, however, unless the at- 
mospheres of these planets possess an ozone stratum 
at least comparable in effective thickness with the ter- 
restrial one. 


PossIBILITy OF UNKNOWN ELEMENTS oF HIGH 
Atomic WEIGHT 


Although we are no longer at liberty to postulate 
unknown light elements, we are free up to the present 
to postulate heavier ones than any known terrestrially. 
Jeans, as is well known, has made use of this hy- 
pothesis to explain the origin of stellar energy. In 
common with other authorities he provides it by the 
destruction of matter, with radiation of the equivalent 
quantity of energy (MC?) demanded by the theory of 
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relativity. So far there seems to be fairly general 
agreement. The difficulties arise when we come to the 
question of stability, and here agreement is not gen- 
eral. Jeans considers that the source must liberate 
energy at a rate independent of the temperature. I 
am not qualified, and shall not attempt, to discuss this 
point. The object of postulating unknown heavy ele- 
ments is to endow them with the property of going 
out of existence spontaneously at a rate which is in- 
dependent of external condition, except in so far as 
ionization, which involves the removal of some of the 
electrons from the neighborhood of protons, tends to 
hinder the process. 

In the known radioactive elements we have, of 
course, instances of unstable forms of matter, and 
Jeans regards these as transitional, but it must be ad- 
mitted that substances which undergo spontaneous dis- 
integration do not at first sight form an altogether 
satisfactory halfway house between those which are 
quite stable on the one side and those which sponta- 
neously go out of existence on the other. Then we 
have to explain why these heavy atoms are not found 
on the earth, which, it is generally agreed, originally 
formed part of the same mass as the sun. Jeans 
mentions this difficulty, and gives reasons for thinking 
that the heavy elements would sink to the interior of 
the mass, so that the earth, formed from the exterior 
part of it, would not contain them. That a vera causa 
is here appealed to can not be doubted, but there seem 
to be some difficulties in assuming that it operates 
with enough precision to secure the desired result. 

The list of known elements ends with uranium, and 
we must notice that the occupants of the ninety-two 
places up to and including uranium in the list nearly 
all answer to their proper numbers when the roll is 
called. The only exceptions are 85 and 87. And he 
would be a rash philosopher who attached much im- 
portance to these vacant places, which may be filled 
up any day. Roughly speaking, we may say that the 
elements up to uranium are all present, and the higher 
members assumed to exist in the stars are all absent. 
It is putting a heavy burden on the mechanism of 
gravitationai separation to expect it to achieve this 
result. The inventors of ore-dressing machinery 
would, I should imagine, despair of eccomplishing 
anything like it. 

Nature works on a vast scale and with plenty of 
time at her disposal, and it may well be urged that we 
must be careful of measuring her possible achieve- 
ments by our own. We may ask, however, whether 
the more direct indications available suggest that she 
has in fact made this separation. If there is this 
cut between the atomic numbers 92 and 93, we should 
expect most of 92 to have gone into limbo in order to 
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ensure the whole of 93 having done so. Yet 92 
(uranium) is a relatively abundant element compared 
with most, being in fact number 25 on the list of 
abundance in igneous rocks, according to the estimate 
of Clark and Washington. Again, we happen to be 
in a position to say that on the earth, at least, 
uranium, so far from having sunk to the center, is 
concentrated near the surface. This is inferred from 
the known outflow of heat from the earth, which is 
difficult to reconcile with the observed amount of 
radioactive matter near the surface and impossible to 
reconcile with the existence of a comparable amount 
in the interior. 

Assuming that uranium exists on the sun as on the 
earth, then, as first pointed out by Lindemann, there 
are strong grounds for thinking that it must be in 
course of formation there, for the life of uranium 
is too short in comparison with the probable age of 
the sun to allow us to suppose otherwise. Those who 
remember the early development of radioactivity will 
recall that a parallel argument was successfully used 
by Rutherford to prove that radium must have 
originated on the earth before the fact was directly 
proved that it is being generated here. Radium (it 
was later shown) is generated from a parent body 
of higher atomic weight, namely uranium. Jeans 
would regard the origin of uranium itself as anal- 
ogous, and if this analogy is accepted it would re- 
quire the presence of an element of still higher atomic 
weight, capable of undergoing radioactive disintegra- 
tion, but, it is to be observed, ineapable, ex hypothesi, 
of dissolving entirely into radiation. 

No doubt these are very deep waters, and we can 
hardly expect at present to fathom them. What 
would really be most helpful would be a theory of 
atomie structure in sufficiently definite agreement with 
experiment as regards known elements to enable us 
to proceed to investigate the properties of elements 
of higher number than 92 with confidence. On the 
general question of whether the evolution of elements 
has proceeded from the simple to the complex, or 
from the complex to the simple, it does not seem to 
me very much to the purpose to appeal to evolu- 
tionary doctrine and the analogy of organic evolution, 
in favor of the former alternative. Is it not more 
to the point that the only eases we can observe 
(radioactive changes and those induced by radioactive 
bombardment) are of the latter class? At present 
this is a question of scientific taste. Perhaps it is 
not irrelevant to remark that even in organie evolu- 
tion degeneration of organisms sometimes occurs, and 
I do not know whether our biological colleagues are 
in a position to assert that the whole course of organic 
evolution may not at some future time be reversed 
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by a change of conditions. At all events, it is some- 
thing to have formulated the more restricted question 
of whether uranium now comes into being on the sun 
by a synthetic or an analytic process. It would seem 
that this is a well-framed question, and that the an- 
swer can hardly be either both or neither. 


CoNCLUSION 

The great suecess of theoretical investigations in 
recent times naturally leads enterprising spirits to 
use them not only in interpreting what we know or 
ean verify by observation, but to lead us into regions 
where experiment is not available as a check. I be- 
lieve that this does nothing but good in times like 
ours, when there is no danger of the doctrines even of 
a master being unduly pressed, if the evidence of ob- 
served fact turns against them. At the same time, we 
must not expect too much of pure intellect unchecked 
by observation. Theories that do not stand the test 
ot time pass for the most part into complete oblivion, 
and we are apt to forget how appallingly large a mass 
of wreckage the total of them represents. The next 
generation remembers chiefly those that survive, and 
does not take full advantage of the lesson of how easy 
it is for an apparently inevitable conclusion to be 
wrong. Unless the argument carries its own verifica- 
tion by some accurate and previously unforeseen 
numerical coincidence, it is hard indeed to tell if we’ 
are on the right track. 

Though some of the problems we have been discuss- 
ing have been only partially or not at all resolved, yet 
many possible points of approach are opening to our 
view. 

The attack on nature’s secrets is now conducted 
along a long line of battle. No sooner does the de- 
fense show signs of crumbling at any point than an 
eager crowd of combatants, not restrained by any 
undue respect for the traditional modes of scientific 
thinking, are ready to throw themselves into the 
breach. The great array of trained workers in pure 
science existing in the modern community is power- 
fully reinforced by workers in applied science, who 
are backed by the resources of the industrial and 
financial world and hand back to the physical labora- 
tory the devices which had their birth there in a form 
infinitely strengthened in power and convenience of 
application. Thus rearmed with weapons of greater 
power and precision, pure science advances again to 
the attack of fresh territory, and so the process goes 
on at an ever-accelerating rate. How long this accel- 
eration is destined to continue it is impossible to say. 
It shows few signs of abating at present. But for al! 
that I for one am not afraid that our successors will 
be able to complain that we have left them no more 
worlds to conquer. 
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THE DECLINE IN THE AVERAGE LENGTH OF LIFE 


By Professor C. H. FORSYTH 
DARTMOUTH COLLEGE 


Ir is the purpose of this article to take issue with 
those who are so elated with results obtained in their 
own immediate fields leading to significant reductions 
not only in certain death-rates but also in the preva- 
lences of certain diseases that they feel justified in 
predicting marvelous increases in the average length 
of the whole of life in the no great future. Most of 
these optimistic authorities have failed to appreciate 
that practically all these results have been attained in 
children’s diseases and that little or no attention has 
been given to the situation at ages beyond the prime 
of life. The writer claims that conditions in this 
country at advanced ages have been on the down 
grade ever since the first mortality records were estab- 
lished at Washington and that they have now reached 
such a pass that all the great gains at the early ages 
are already more than offset by the losses at advanced 
ages. In brief, evidence will be offered in this article 
to show that the average length of life in this country 
is now actually decreasing. 

It is out of the question to try to present, in this 
short article, all the statistical evidence to support the 
writer’s present contention, but it is planned to offer 
most of the evidence later in a much longer article. 
Over forty mortality tables were constructed to yield 
uot only the results portrayed in this article but also 
all possible results which would have a bearing upon 
the results presented here. A thorough search was 
made for any result which would seem to throw any 
doubt upon the conclusion drawn here—that the aver- 
age length of life in this country is decreasing—and 
the search was in vain. 

It is most momentous and almost inconceivable that 
a civilized and even highly prosperous nation should 
have a deereasing average length of life. The de- 
crease proved to be very pronounced in the state of 
New York, and at one time the writer was afraid that 
the large population of that state was weighting his 
general results too much and that, possibly, the re- 
sults obtained for the states investigated were due 
wholly to New York. However, an investigation 
omitting the state of New York led undeniably to the 
same conclusion. An investigation of the whites of 
lative parentage pointed to the best probable results 
but could not be completed satisfactorily because of a 
recent change in classification in the federal records. 

The main results, shown here, were obtained from 
abridged mortality tables constructed from the popu- 
lation and mortality statistics of the males of what 
are now known as the original registration states 


—the New England states and Indiana, New Jersey 
and New York—or the only states which have sup- 
plied satisfactory records of deaths ever since 1900— 
and even 1890. The results are given only in graph- 
ical form—not only to save space but also to em- 
phasize trends rather than absolute results. The 
graphs for 1890, 1900, 1910 and 1920 represent the 
results of previous articles in Science’ in which at- 
tention was called, for the first time, to the fact that 
the average length of life was increasing in this coun- 
try—and this is the important point—in spite of in- 
creasing losses at advanced ages. 

As the census is taken only once in ten years, the 
populations for the individual years since 1920 were 
interpolated by fitting the well-known Pearl-Reed 
formula to the total populations of the males and 
females—separately—of the ten original registration 
states for 1890, 1900, 1910 and 1920. These inter- 
polated populations were then distributed—for each 
sex—into ten-year age groups in the proportions ex- 
isting in 1920. The mortality statistics, of course, are 
collected each year, but the data for 1926 and 1927 
had to be obtained from Washington in manuscript 
form. 

The results for the females are not given here but 
present the same picture—in somewhat less smooth 
form. 

It will be understood, of course, that there is an 
average length of life corresponding to each age—the 
average length from that age on—although it is usu- 
ally called the expectation of life in that case. In 
working with abridged mortality tables it is necessary 
to omit the first few ages—say, before age ten—for 
well-known reasons, but the expectation at age ten is 
usually a rough approximation of the average length 
of the whole of life. 

Let us examine the graphs of the (male) expecta- 
tions of life. After considerable experiment it was 
found more illuminating to portray not the expecta- 
tions but rather deviations of the expectations, say 
from those of 1920, by ages. This holds also and es- 
pecially for the portrayal of the death-rates. It will 
be seen that during the thirty years from 1890 to 1920 
the expectation of life at age ten—and therefore ap- 
proximately the average length of life—inecreased 
markedly. Compared with the great increases at age 
ten, the later intersections of the curves and their 
fairly complete reversal in order at the higher ages, 
taken for this period alone, do not stand out very 
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EXPECTATION OF LIFE—MALES 
(DEVIATIONS FROM ‘‘1920’’) 


strongly, although the writer believed them to be sig- 
nificant from the start and so expressed himself in the 
article of 1916 cited above. 

The results for 1920—the horizontal base line— 
proved a little disconcerting to the writer for a time, 
for that year showed not only unexpected improve- 
ment at the early ages but also fairly satisfactory 
conditions at advanced ages. The abnormality of 
year 1920 should have been appreciated at that time, 
however, because we were just recovering from the 
pandemic of “flu” of 1918 when the general death- 
rate jumped back up temporarily to where it had 
been about twenty years before, and the improvement 
of 1920 (and 1919 and 1921 as well) could have been 
easily explained as a natural reaction to conditions in 
1918. 

Every one has been familiar with the consistent im- 
provement of conditions at earlier ages and some have 
been more or less aware of the situation at advanced 
ages, but there is no printed evidence that any one 
was sufficiently aware of the seriousness of the latter 
situation to propose the pertinent question of whether 
the latter situation would ever develop to the point 
where it would dominate. In any ease, the question is 
no longer pertinent—the decline at advanced ages 
already dominates and the average length of life— 
or at least the expectation from age ten—is already 
going down. The curves for the individual years 
1921 to 1927 inclusive tell their own story. The order 
of the curves is not exactly regular, but who ean 
doubt the significance of the general trend? It will 
be noted that the expectation from age forty-five or 
fifty on is the lowest of which we have any record— 
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DEATH RATES PER 10,000—MALES 
(DEVIATIONS FROM ‘‘1920’’—PLOTTED UPSIDE DOWN) 
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far lower than it was even forty years ago—and it is 
still going down, not up. 

Values of the expectation of life are very valuable 
in measuring the true relative effects of the various 
gains and losses at different ages, but the basic death- 
rates are the data which enable us to locate—with 
respect to age—any serious trouble. If we refer to 
the graphs of the death-rates—or rather, the corre- 
sponding deviations from “1920”—it will be seen thit 
the changes in death-rates previous to age thirty are 
not significant and although it might well be argued 
that little significant change could be expected in 8 
short period of only seven years, by the same logit 
the changes in the neighborhood of age seventy ar 
tremendous. It is well to recognize that improvemen: 
at the early ages has a rather definite limit and tha! 
the decline at advanced ages has no appreciable limit. 
It follows naturally that with all the improvement i 
the world at the early ages the present downwar! 
trend at the advanced ages, if unchecked, will cor- 
tinue to dominate and produce a greater and greate! 
net decline in the average length of life. 

The great decline at advanced ages is remarkabl! 
concentrated about age seventy although it extends 
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far back as age forty. In fact, the definiteness and 
consistency of all the writer’s results were truly re- 
markable when it is recalled that each result—even in 
the same group—was obtained independently of every 
other; no smoothing process was used anywhere in the 
whole investigation—except what was naturally in- 
volved in interpolation. 

To paraphrase the words of a contemporary humor- 
ist, all that I know is what the various statistical data 
tell me, but, to me, the whole picture, from our earli- 
est records in 1890 to the present time, points con- 
sistently and inevitably to a future of a declining 
average length of life until the American adult wakes 
up to the fact that the odds are at present heavily 
against his living as long as his father or grandfather. 
Some will say—and no doubt truly—that it is all a 
natural consequence of the great drift to the cities. 
Others will go farther and say life has become too 
fast and strenuous and that we do not know as yet 
how to adjust ourselves to such a life. To the medical 
authorities the whole problem will loom as one of 
relieving the strain upon the heart. But little will 
be accomplished until the American adult himself is 
duly informed and made to realize that he is in the 
midst of a decidedly losing fight and that the situation 
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will continue until he applies himself energetically 
to be superior to his environment. Moreover, each 
adult must fight his own individual battle, since he 
usually brooks no interference with his own individual 
mode of living. Medical authorities and scientists can 
be depended upon to care for the children and their 
diseases, but they have little or no chance to interfere 
with the lives of adults. 

It truly looks as if it is going to be a losing fight 
for some time to come, for although some adults are 
making a commendable effort to live sane lives the 
vast majority seem very indifferent and many give 
apparently no thought whatever to habits which they 
clearly know are bad and which they know they 
could easily discard. There is surely no worse in- 
fluence than that wielded by well-meaning authorities 
who go around airing their ill-founded beliefs that 
all is going well and that before long everybody is 
going to be living seventy-five to a hundred years! 

The present recurrence of the “flu” promises to 
obseure the issue, not only by a further abnormal 
decline but even by the later reaction or recovery 
which is pretty sure to occur and which is very apt 
to produce a false impression of security and health 
improvement. 


OBITUARY 


SIDNEY SAVORY BUCKMAN, 1860-1929 
Stoney Savory Buckman, British paleontologist, 
passed away at his home at Thame in Oxfordshire, 
England, on the 26th of February, 1929. He was 
born in 1860, the son of a naturalist and geologist, 
James Buckman, who will be remembered as the ven- 
erable professor at the Royal Agricultural College at 
Cirencester. Sidney Buckman was early led to take 
a strong interest in the paleontology and stratigraphy 
of the British Jurassic. In these fields he was one of 
the most active and brilliant of investigators through- 
out his life. His passing is the fall of a leader. 
Buckman’s first scientific paper appeared in 1878, 
his nineteenth year. From then on his work, carried 
on in spite of the cares of business, was prodigious. 
Possessed of boundless mental energy, the keenest of 
keen intellects and a philosophical mind of the first 
order, he soon uncovered weaknesses in existing sys- 
tems of interpretation. This brought him into con- 
troversial contact with the Geological Survey, a con- 
tact which produced active research on both sides, 
and finally a justification of Buckman. This work 
produced a notable result in the “Monograph of the 
Inferior Oolite Ammonites,” 1887-1907; and it eul- 
minated in “Type Ammonites,” 1909-1928, his great 
masterpiece. 


In these memoirs, as well as in certain of his 
shorter contributions, Buckman’s improved methods 
of study and his broader results were worked out. 
The outstanding principle in his method is his insis- 
tence on fine subdivision in both paleontological and 
stratigraphical analysis as the only means of bringing 
ultimate, significant details into relief, and of produc- 
ing thereby a basis for discerning real relationships. 
This method resulted in a multiplication of genera 
and species of ammonites, for which Buckman has 
been adversely criticized. But at least Buckman’s 
names stand for real groups, even though future work 
may modify their rank. A feature of his work is his 
development of the principle of classification by de- 
scent. This is the keynote of his later work, to be 
seen especially in “Type Ammonites” and “The 
Brachiopoda of the Namyau Beds” (1917-1919). 

His paleontological studies soon convinced him that 
the simple stratigraphical principles of William 
Smith could be applied with much greater precision 
than had hitherto been attempted. This led to a great 
deal of stratigraphic subdivision, so that the thirty- 
three Jurassic zones of Oppel became elaborated into 
a system of about four hundred zones. Strange as it 
may seem, criticism of this part of the work has been 
much less severe. But this, as Buckman points out, is 
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probably because of the failure of his erities to com- 
prehend his work: the stratigraphical subdivision is 
dependent on the zoological—criticisms of the one ap- 
ply equally to the other. 

A very important result of Buckman’s work came 
from his recognition of a principle originally per- 
ceived by H. S. Williams—the essential independence 
of faunal and sedimentary history, in spite of the 
close, and even confused, association of the record of 
each in geologic formations. This demanded a dual 
nomenclature for the divisions of geologic time—one 
for stratal, one for faunal time-units. Working on 
this principle Buckman produced his biological chro- 
nology of the Jurassic Period, in which the period is 
divided into forty-five ages and about four hundred 
hemerae or biological time-units. 

However, Buckman did not confine himself within 
the sphere of geology. His brilliant and versatile 
thought moved into such realms as human evolution, 
the origin of human customs, biography, philosophy. 
Some titles—such as, “John Darke’s Sojourn in the 
Cotteswolds and Elsewhere,” “Marriage and Mating,” 
“Neglect of Opportunities,” “Origin of Human Lan- 
guage,” “Human Babies: What They Teach”—show, 
perhaps meagerly, the spheres which he touched, and 
touched in no dilettante spirit, but with the hand of a 
master. His extraordinarily detached point of view 
permitted his mind to travel freely along avenues of 
thought from which most minds are unconsciously ex- 
cluded by the wall of their own prejudice and taboo. 

The complete list of Buckman’s printed works in- 
cludes about two hundred items. A full listing and 
appreciation will be attempted later. 

Buckman neither sought nor received honors. How- 
ever, he was elected to fellowship or association with 
a number of learned societies both in his own country 
and abroad. And the value of his work was recog- 
nized repeatedly by the Geological Society of London 
by awards which culminated in 1913 in the Lyell 
medal. 

C. H. Crickmay 

UNIVERSITY OF CALIFORNIA AT 

Los ANGELES 


RECENT DEATHS 


THE Geographical Journal, London, writes, “The 
many friends whom he made when he came last 
summer to the Geographical Congress will have been 
shocked to hear of the untimely death of Colonel 
Lester Jones, director of the United States Coast and 
Geodetic Survey, at the early age of fifty-three, after 
fourteen years’ tenure of that important office. He 
made no claim for himself to scientifie distinction ; 
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but that he was a most capable director is evident 
from the recent history of the great organization 
which he controlled. The output of its scientifie divi- 
sions has been immense: we look with respectful 
admiration and a little envy on a department of the 
publie service which can command twenty mathemati- 
cians, and realize that even in the United States of 
America it can be no easy task to obtain the increas- 
ing appropriations necessary to support geodetie and 
hydrographic survey on such a scale. The Director 
who can take upon his shoulders all the cares of or- 
ganization and supply, leaving the chiefs of his scien- 
tifie divisions unfettered freedom to pursue their 
technical work, does great service to science; and this 
Colonel Lester Jones performed. Moreover, he was 
always ready to be helpful to others; he took much 
trouble to procure for the Society a portable tide- 
gauge of the U.S.C.G.S. pattern which was wanted 
in a hurry for the use of our geographers attached to 
the Great Barrier Reef Expedition, and to answer 
questions on an interesting point of International 
Boundary practice. His impressive courtesy as a 
delegate and kindness of heart as a colleague will be 
long remembered.” 


Dr. WitiiAM Henry CarMatt, emeritus professor 
of the principles and practice of surgery at Yale 
University since 1907, died at New Haven on July 17 
at the age of ninety-two years. 


Dr. T. W. GaLLoway, since 1920 associate director 
of the Department of Education of the American 
Social Hygiene Association, died on July 16 at the 
age of sixty-three years. Dr. Galloway was formerly 
professor of biology at James Millikin University and 
at Beloit College. 


M. J. Cornet, professor in the school of mines, 
Belgium, and a correspondent of the Paris Academy 
of Sciences, has died at the age of sixty-four years. 
M. Cornet was the first explorer of the Belgian 
Congo. 


A spreciAL cable to the New York Times reports 
that Professor Hans Meyer, explorer and geographer, 
died at the age of seventy-one years in Leipzig on 
July 6 from the effects of an infection contracted 
during his recent trip to the Canary Islands. He was 
a member of the Bibliographisches Institut, pub- 
lishers of Meyer’s Lexikon. 


Tue deaths are also announced of Dr. Heinrich 
Micoletzky, professor of zoology at Innsbruck; of 
Dr. Friedrich Heincke, formerly director of the State 
Biological Institute in Heligoland, and of M. Daudois, 
professor of pathology and clinical surgery in the 
University of Louvain. 
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SCIENTIFIC EVENTS 


PROGRESS OF THE WORLD FARM CENSUS 

THIRTEEN countries in Central and South America 
have promised cooperation in the World Agricultural 
Census of 1930, reports L. M. Estabrook, director of 
the census for the International Institute of Agricul- 
ture, who recently returned to Washington from an 
11,000-mile trip to the capitals of Guatemala, Salva- 
dor, Honduras, Nicaragua, Costa Rica, Panama, Eeua- 
dor, Colombia, Venezuela, British Guiana, Trinidad 
and Barbados. 

The inclusion of these countries in the census brings 
the total representation in the project to about 97 
per cent. of the land surface, 98 per cent. of the total 
population and approximately 99 per cent. of the 
total agricultural production of the world. The only 
countries not visited by Mr. Estabrook since his ap- 
pointment as director in 1925 are Afghanistan, Per- 
sia, Bolivia and some of the West African colonies 
and small islands in which agriculture is relatively un- 

‘important but for which cooperation has been prom- 
ised by their home governments. 

The undertaking of a world census of agriculture in 
1930 was approved by the general assembly of the 
International Institute of Agriculture at Rome in 
1924, and the preliminary work of organizing the cen- 
sus was made possible by the cooperation of the Inter- 
national Education Board, the United States Depart- 
ment of Agriculture and the International Institute of 
Agriculture. The census program and standard form 
of census questionnaire have been approved by the 
permanent committee and two general assemblies of 
the institute, by the International Institute of Statis- 
tics and by the Diplomatic Conference on Economic 
Statisties that met in Geneva in November, 1928. 

The purpose of the world census of agriculture is 
to provide more complete, accurate and comparable 
international statistics relating to agriculture, to pro- 
vide a secure basis for annual crop reports and sta- 
tistics and to improve the agricultural statistical or- 
ganization of many countries. It will be the first 
census ever attempted in all countries of the world in 
the same year and according to the same general plan. 
The International Institute of Agriculture, the Inter- 
national Institute of Statistics and the Diplomatic 
Conference on Economie Statistics have recommended 
that the agricultural census be repeated every ten 
years. 

Mr. Estabrook reports that the Central and South 
American countries visited on his last tour provide a 
large part of the world supply of coffee, cocoa, ivory- 
nuts, coconuts, bananas, sugar and some other tropi- 
cal products. He says there are great possibilities for 
agricultural development in these areas, although lim- 


ited by the broken character of the country, and that 
progress will be slow until better roads, steamship 
lines and other means of transportation and communi- 
eation are provided. Need is expressed also for 
further development in the agricultural, research and 
statistical departments of these countries. 


REPORT OF THE HOUSE COMMITTEE ON 
FLOOD CONTROL 

RECOMMENDATIONS made in the report on the rela- 
tion of forestry to flood control issued by direction of 
the Committee on Flood Control of the House of 
Representatives and prepared by the Forest Service 
of the United States Department of Agriculture are 
summarized in the New York Times as follows: 

Completely organized forest-fire protection as the 
first step in improving forest cover should be rapidly 
put into effect by the federal government, the states 
and the landowners. 

Cooperative forest planting should be extended, so 
that idle and waste submarginal lands may be refor- 
ested. Results will be of increasing value from a 
flood standpoint through increased local water reten- 
tion and decreased run-off and erosion. Planting is 
important in many of the critical areas, particularly 
in the bluff region from the Ohio River southward, in 
southwestern Wisconsin and in the Ohio River drain- 
age. Machinery for carrying out these first two 
recommendations already is provided in the Clarke- 
MeNary forestry act. 

Increase is recommended in forest extension activi- 
ties to acquaint owners of submarginal or forest lands 
with the best methods of treating these lands. This 
calls for increased activity among farm woodland 
owners under existing authority in the Clarke-Me- 
Nary act, and for further authority to carry this 
extension to other than woodland owners. 

Continued protection and administration of the 
national forests, parks and game refuges under 
present policies is recommended and addition to the 
national forests of adjoining forested areas of un- 
reserved public domain to insure the protective bene- 
fits found in organized federal administration. 

Prompt extension of public ownership is recom- 
mended in many critical forest areas; first, in order 
that the federal government may have the direct 
jurisdiction necessary to enable it to improve forest 
conditions on lands which now contribute unneces- 
sarily large and destructive run-off, and, second, to 
enable the federal government to protect heavy invest- 
ments in flood-control structures, the permanency of 
which would otherwise be jeopardized by serious ero- 
sion. In addition to lands within purchase units 
already approved the report indicates some 6,000,000 
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acres in critical areas which should be administered as 
public forests. For the better management, protec- 
tion and reforestation of the remaining 125,000,000 
acres of forest land in the Mississippi watershed not 
in public ownership reliance is placed on individual 
and cooperative effort, stimulated by federal and state 
cooperation and leadership. 

“Tt remains to be seen,” says the report, “how far 
such a plan will be found adequate to meet the situa- 
tion. If success exceeds reasonable expectations, it 
may be possible to reduce somewhat the total area 
to be finally purchased. On the other hand, if private 
forestry, even under the stimulation of federal and 
state assistance, fails in any substantial measure to 
meet the requirements of satisfactory stream-flow 
regulation and soil conservation, to that extent its 
replacement by public forestry is inevitable. The 
only other alternative would be to classify flood de- 
struction and soil depletion as less troublesome and 
costly than the cure, an admission of weakness and 
incompetence too distasteful for the people of this 
country to accept.” 

Investigations into the ways and means of arrest- 
ing erosion by forestry measures, the determination 
of the best species of plants for revegetating denuded 
and eroding lands and the conditions under which they 
should be used, and research into proper management 
of range, pasture and forest lands, also are recom- 
mended. These investigations should be carried on 
simultaneously at several places in the Mississippi 
Valley. They are badly needed in the bluff region on 
the east side of the Mississippi River, in southwestern 
Wisconsin, in the rolling or plateau lands of the 
lower Ohio River drainage proper, and in the moun- 
tainous section of the Appalachians. They are also 
badly needed in the Arkansas “Breaks,” in the north- 
western “bad lands,” and at several places in the 
open range lands. 


THE NEW LABORATORY BUILDING AT 
COLUMBIA UNIVERSITY 

THERE is being erected at Columbia University at a 
cost of $1,000,000 a new building, which according to 
Dr. Henry Lee Norris, director of buildings, as re- 
ported in the New York Tribune, will be one of the 
finest and best equipped laboratory buildings in the 
country. 

The building is designed primarily to house the de- 
partment of natural sciences, will be ten stories high 
and will be equipped with many modern laboratories. 
On the roof will be an experimental greenhouse for 
the use of the department of botany. Floor connec- 
tions with the Schermerhorn building will be made so 
that the new structure will be in a sense an annex, 
corresponding to the Chandler laboratories opened 
two years ago on the opposite side of the campus. 
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Construction work is being pushed steadily. The 
framework has been up for several months and the 
brick walls are almost completed. The greenhouse 
has been so designed that it will fit in with the general 
planning level of the Columbia buildings. The new 
campus addition is situated on the north side of the 
campus at Amsterdam Avenue and 119th Street. 

Zoology, botany, mineralogy, psychology and agri- 
culture departments will be housed in the annex, re- 
lieving an overcrowded condition in Schermerhorn 
Hall that has existed for several years. One floor of 
classrooms separates the departments, providing ex- 
pansion when needed. The building design has been 
made flexible so that in future years classrooms may 
be turned into laboratories without too much remod- 
eling. 

The department of psychology has been without a 
permanent home for some time, its present headquar- 
ters being in the physies building on 120th Street. 
Removal of these offices to the annex will not only 
provide better quarters for the psychologists, but will 
make way for expansion in the physies department. 

Columbia’s campus is gradually being enlarged ac- 
cording to a well-ordered plan. With all of the gaps 
filled with structures, both Broadway and Amsterdam 
Avenue will be lined with solid rows. Entrances to 
the campus will be made in the cross-streets. 

The new annex under construction adds another 
link to the group which will eventually surround “The 
Green” at the north end of the campus, the more re- 
cent additions being the Chandler laboratories and the 
physies building. 


SUMMER WORK OF HARVARD GEOLOGISTS 


AccorDING to an article in the Harvard Alumni 
Bulletin, Professor R. A. Daly, Professor Charles 
Palache and Professor E. S. Larsen will not be in the 
field, but will stay in or near Cambridge and complete 
studies begun earlier. Professor Kirtley F. Mather 
and Professor P. E. Raymond will conduct the Har- 
vard summer field course in geology in the Canadian 
Rocky Mountains. At the end of July, Professor L. 
W. Collet, of the University of Geneva, Switzerland, 
and his assistant, Dr. Edward Parejas, will join them 
in a detailed study of the structure of the Rocky 
Mountains in Canada. This will be a Shaler Memorial 
investigation and will oceupy the party the remainder 
of the summer. 

Professor Kirk Bryan will spend the early part of 
the summer in a study for the U. S. Geologicol Survey 
in cooperation with the U. S. Bureau of Reclamation. 
The work will be on the irrigation projects on the 
Pecos River in southeastern New Mexico and Texas. 
Professor Bryan will examine the Avalon Reservoir 
on the Carlsbad Project, several sites on the Red Bluff 
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Project further down-river and the El Vado dam site 
for the Middle Rio Grande Conservancy Districts. 
The remaining time will be given up to physiographic 
studies in the basin of the Rio Grande under a grant 
from the Shaler Memorial Fund. 

Professor L. C. Graton plans to enlist the services 
of his advanced students in his geological work in 
Canada. Professor D. H. McLaughlin, who will re- 
sume his study of the geology of the Homestake Mine 
in South Dakota, will be assisted by S. C. Davidson, 
and J. K. Gustafson, Austin teaching fellow in 
physiography. H. J. Fraser, assistant in geology, 
will devote the summer to research with Professor 
Graton on the permeability of rocks to mineralizing 
solutions. The research is financed by mining inter- 
ests of Northern Rhodesia, South Africa. 

P. A. Schafer, assistant in meteorology and geol- 
ogy, will return to Canada for a second summer of 
investigations for one of the mineral exploration com- 
panies. H. A. Powers, instructor in petrography, 
who will leave the staff of the division to join the 
U. S. Geological Survey, has been assigned to map 
the geology of the island of Hawaii. He will work in 
conjunction with Dr. T. A. Jaggar, who was at one 
time a member of the division. Russell Gibson, in- 
structor in economic geology, expects to resume his 
work in the west with the U. S. Geological Survey. 
R. T. D. Wickenden, assistant in geology and pale- 
ontology, will be an assistant with field parties of the 
Geological Survey of Canada, working on Cretaceous 
and Pleistocene deposits of Manitoba. 

COMMITTEES OF THE AMERICAN ENGI- 
NEERING COUNCIL 

ANNOUNCEMENT of the membership of committees 
of the American Engineering Council, which will 
work with Congress and the Federal Administration 
in shaping publie policies involving vast engineering 
operations, has been made by Arthur W. Berresford, 
of New York, president of the council. The council 
was organized in 1919 under the headship of Herbert 
Hoover. 

D. Robert Yarnall, manufacturer of Philadelphia, 
has been appointed chairman of the Public Affairs 
Committee. Mr. Yarnall is a representative on the 
council of the American Society of Mechanical Engi- 
ueers. Publie questions affecting engineers generally 
will come before this committee, the other members 
of which are: 

J. L. Hamilton, St. Louis. 

John Lyle Harrington, Kansas City, Mo. 
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H. A. Kidder, New York City. 

W. 8S. Lee, Charlotte, N. C. 

R. C. Marshall, Jr., Chicago. 

R. F. Schuchardt, Philadelphia. 
Charles Penrose, Philadelphia. 

C. E. Skinner, East Pittsburgh, Pa. 
Max Toltz, St. Paul, Minn. 

Edwin F. Wendt, Washington, D. C. 


A new committee on communications has been 
named to study proposed legislation for federal 
supervision of such means of communication as radio, 
telephone and telegraph. Bills by Senator Watson 
of Indiana and Senator Couzens of Michigan are 
now pending which contemplate the establishment of 
a Federal Communications Commission analogous to 
the Interstate Commerce Commission, and the Coun- 
cil’s Communications Committee, headed by Edwin F. 
Wendt, will study the fundamental questions raised 
by the Watson and Couzens bills. Other members of 
the Communications Committee are: 


O. H. Caldwell, New York, federal radio commissioner. 
Dean Dexter S. Kimball, Cornell University. 

Frank A. Scott, Cleveland. 

Charles B. Hawley, Washington, D. C. 


Another committee is that on flood control, of which 
Gardner S. Williams of Ann Arbor, Mich., is chair- 
man. The committees, according to Mr. Berresford, 
are already at work and at a meeting of the council’s 
administrative board, to be held in Washington in 
October, will submit reports reflecting the engineering 
attitude toward legislation arising at the next session 
of Congress. 

Chairmen of other committees of the council were 
announced as follows: 


Power—Farley Osgood, New York. 

Reforestation—William Boss, University of Minnesota. 

Street and Highway Safety—M. M. Fowler, Chicago. 

Recent Economic Changes—Dean Dexter S. Kimball, 
Cornell University. 

Engineering and Allied Technical Professions—H. C. 
Morris, Washington, D. C. 

Regional Activities—O. H. Koch, Dallas, Texas. 

Program of Research—Dr. Harrison E. Howe, Wash- 
ington, D. C. 

Man-Hour Information—L. P. Alford, New York. 

Patents—Edwin J. Prindle, New York. 

National Hydraulic Laboratory—Farley Osgood, New 
York. 

Washington Potomac Canal—D. H. Sawyer, Washing- 
ton, D. C. 

Finance—John H. Finney, Washington, D. C. 


SCIENTIFIC NOTES AND NEWS 


Av the meeting of the British Association for the 
Advancement of Science, now being held in Cape 
Town, the South Afriea Research medal, founded in 


commemoration of the visit of the association to South 
Africa in 1905, will be presented to Dr. Robert Broom 
for his archeological and anthropological researches. 
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Tue degree of doctor of science honoris causa was 
conferred by the University of Leeds on Dr. Charles 
H. Mayo, of Rochester, Minnesota, on July 23. Dr. 
William J. Mayo was similarly honored in 1924. The 
University of Manchester conferred honorary degrees 
on the Mayo brothers on July 14. 


Proressor CHARLES SCHUCHERT, curator emeritus 
in vertebrate paleontology of the Peabody Museum 
of Yale University; Dr. E. O. Ulrich, geologist, U. S. 
Geological Survey, and Dr. Thomas Wayland 
Vaughan, professor of oceanography and director of 
the Seripps Institution of Oceanography of the Uni- 
versity of California, have been elected foreign mem- 
bers of the Geological Society, London. 


Dr. Cart Kassner, professor of meteorology in 
Berlin, has been elected a corresponding member of 
the Bulgarian Academy of Sciences. 


AurreD Renper, curator of the herbarium of the 
Arnold Arboretum at Harvard University, has been 
elected a corresponding member of the Peking Society 
of Natural History, China. 


A portrait of Henry H. Wing, professor emeritus 
at Cornell University, formerly head of the depart- 
ment of animal husbandry in the State College of 
Agriculture, was presented to the university on June 
15. Dr. Wing, who retired in 1928, was a member of 
the faculty for more than forty years. The portrait 
was presented by Mr. Jared W. Stiles, ’29, in behalf 
of former students of Professor Wing and his faculty 
associates, and was accepted by President Farrand. 
Dean Albert R. Mann, ’04, of the College of Agricul- 
ture, spoke on Professor Wing’s career. The portrait 
was painted by Professor Olaf M. Brauner. 


Dr. Orro WarsurG, professor of botany at Berlin, 
celebrated his seventieth birthday on July 20. 


Proressor Currrorp C. Crump, professor of as- 
tronomy and director of the Perkins Observatory at 
the Ohio Wesleyan University, has been appointed 
professor of astronomy and director of the observa- 
tory at the University of Minnesota. 


Dr. RoLanp Brown, of the department of geology 
of Yale University, recently appointed as paleobot- 
anist in the U. S. Geological Survey, has taken up his 
work in Washington with offices in the section of 
paleobotany of the National Museum. Dr. Brown’s 
first work will embrace field and office studies of the 
Fort Union floras. 


Dr. ArTHUR W. Gray has joined the staff of the 
Brown Instrument Company as associate director of 
research. He will be engaged mainly in the develop- 
ment of scientifie and industrial instruments. During 
the past thirteen years, Dr. Gray, formerly of the 
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Bureau of Standards, has served as director of physi- 
cal research of the L. D. Caulk Company, as physicist 
for the Caleo Chemical Company, and as vice-presi- 
dent and director of research of Dielectric Products, 
Ine. 


Dr. Rosert K. Nazours, of the department of zool- 
ogy of the Kansas State Agricultural College, will be 
on sabbatical leave for the year beginning on Sep- 
tember 1, which he will spend as research associate in 
the department of genetics of the Carnegie Institution 
of Washington, at Cold Spring Harbor, Long Island, 
aided by grants from the institution and from the 
National Academy of Sciences. During his absence 
Dr. J. E. Ackert will be acting head of the depart- 
ment. 


Dr. Cart L. ALSBERG, director of the food research 
institute at Stanford University, has been appointed 
a member of the United States delegation to the Con- 
ference of the Institute of Pacific Relations which 
will meet in Kyoto, Japan, from October 28 to No- 
vember 9. 


Mr. J. WatTeR Drake, a director of the National 
Automobile Chamber of Commerce and former assis- 
tant secretary of commerce, has been named chairman 
of the United States delegation to the second Pan- 
American Highway Conference which convenes at Rio 
de Janeiro on August 16. The delegates include 
Thomas H. MacDonald, chief of the bureau of public 
roads; Frank T. Sheets, chief highway engineer of 
Illinois, and Charles M. Babcock, commissioner of 
highways of the State of Minnesota. 


Proressor E. Horrmann, of Lingnan 
University, Canton, China, attended the fourth Pan- 
Pacifie Seience Congress in Java, which was held 
from May 16 to 25, at which he represented the uni- 
versity, the Peking Society of Natural History, the 
American Association of Economie Entomologists and 
the Entomological Society of America. 


Three of its research specialists will represent the 
U.S. Forest Service at the International Congress of 
Forest Experiment Stations to be held this month at 
Stockholm, Sweden. They are: E. N. Munns, in 
charge of the Office of Forest Experiment Stations, 
Washington, D. C.; Dr. Joseph Kittredge, Jr., of the 
Lake States Forest Experiment Station, St. Paul, 
and Dr. A. J. Stamm, of the Forest Products Labora- 
tory, Madison. Between 150 and 200 foresters en- 
gaged in forest research are expected to attend the 
Stockholm meeting—the first international congress 
held since 1910. Following the meeting the Forest 
Service officers will make a study of forest research 
in Sweden and several other European countries in 
which forestry technique has been highly developed 
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and forest products are being grown successfully on 
a continuous crop basis. 


A coMMITTEE of the U. S. Department of Agricul- 
ture, consisting of Dr. B. Youngblood, principal econ- 
omist of the Office of Experiment Stations (chair- 
man); Dr. Karl F, Kellerman, associate chief of the 
Bureau of Plant Industry, and H. R. Tolley, assistant 
chief of the Bureau of Agricultural Economies, has 
been appointed to survey the state agricultural work 
in North Carolina and make suggestions for develop- 
ment. The work is being carried on by the state col- 
lege of agriculture, the state agricultural experiment 
station, the state extension service and the state de- 
partment of agriculture. The committee spent some 
time in North Carolina recently making a preliminary 
study of the work of the several state agencies. 


Dr. J. W. Gipey, of the U. S. National Museum, 
is visiting several localities in Idaho, one in Montana, 
one in Oregon and probably one in Washington, for 
the purpose of examining reported finds of fossil 
bones. This work being completed, he will visit the 
museums at the University of California, Los Angeles, 
Pasadena, Denver and Kansas. 


Dr. WitiiAM J. Kerr, professor of medicine at the 
medical school at the University of California, has re- 
turned to San Francisco after nine months spent in 
research in England with Sir Thomas Lewis, heart 
specialist. 

Dr. Resik Bey, minister of health of Turkey, and 
Dr. Assim Bey, chief medical officer of the ministry 
of health of Turkey, are visiting the United States. 


Mrs. Deuia J. AKELEY, the explorer, who led the 
Brooklyn Museum Expedition into Central Africa, re- 
cently deseribed her experience in an illustrated lec- 
ture in the MeMillin Academie Theater at Columbia 
University. 


DurinG the latter half of June, Dr. Henry C. Sher- 
man, Mitchill professor of chemistry at Columbia 
University, lectured on the chemistry of nutrition 
in the summer session of the Colorado Agricultural 
College; and on June 24 he addressed a joint meeting 
of the college assembly, the local Sigma Xi Club and 
visitors from several chapters of the society upon 
“Seience in the Service of Health and Longevity.” 


Industrial and Engineering Chemistry reports that 
Albert Sauveur, Gordon McKay professor of metal- 
lurgy and metallography in Harvard University, has 
aceepted the invitation of the board of directors of 
the American Society for Steel Testing, to present the 
K. D. Campbell Memorial Lecture for 1929. This 
lecture was established by the directors of the society 
in 1926 to perpetuate the memory of its honorary 
member, Edward DeMille Campbell, of the University 
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of Michigan. The first lecture was presented by Dr. 
Guertler, of Germany; the second by Zay Jeffries, of 
Cleveland; the third by W. H. Hatfield, of England. 
Dr. Sauveur’s lecture will be given on Wednesday 
morning during the National Metal Congress and Ex- 
position to be held in Cleveland the week of Septem- 
ber 9. 


A MEMORIAL to Hudson Maxim, inventor, was dedi- 
cated at Lake Hopatcong on July 13. The memorial, 
a ten-ton boulder on which there is a bronze tablet, 
was unveiled by Doris Maxim, a granddaughter. Dr. 
Miller Reese Hutchinson, member of the U. S. Naval 
Consulting Board, was master of ceremonies. Dr. 
Spencer Miller, Dr. Henry B. Kummel and Charles G. 
Muller made addresses. 

THE Philadelphia County Medical Society is mak- 
ing arrangements for the painting of a large portrait 
of Pasteur which will be installed in its headquarters 
office at a date to be announced. 


THE centenary of the birth of the physiologist 
Eduard Friedrich Wilhelm Pfliiger, the founder of 
Pfliiger’s Archiv, who died in 1910, was celebrated on 
June 7 at Bonn, where he was professor for fifty 
years. 

THE Pacific Science Congress voted at the recent 
fourth triennial meeting in Java to hold its next meet- 
ing in Canada in 1932. The first meeting was held at 
Honolulu, Hawaii, the second in Australia and the 
third in Tokyo. 

The Collecting Net reports that the General Educa- 
tion Board has given $200,000 to be added to the en- 
dowment fund for the general purposes of the library 
of the Marine Biological Laboratory at Woods Hole, 
Massachusetts. This with the original endowment 
will bring the income of the library up to about $25,- 
000 a year. In 1925 the board appropriated $50,000 
for the library which has been expended on the pur- 
chase of books and monographs. 


THe New York Academy of Sciences announces 
three prizes offered by Mr. A. Cressy Morrison, to be 
known as the A. Cressy Morrison Prizes I, II and III. 
Prize I, of $750, will be awarded in December, 1930, 
for the best paper on solar and stellar energy. In 
December, 1929, Prize II will be awarded for the best 
paper on experimental biology and Prize III for the 
best paper on a scientific subject not covered by the 
first two prizes. The competition for Prize I is open 
to all. Prizes II and III are limited to members of 
the academy and affiliated societies, but non-members 
may become eligible by joining one of these organiza- 
tions before the closing date. 


A cOLLEcTION from various parts of British New 
Guinea, visited by airplane, has been presented to the 
U. S. National Museum by Dr. E. W. Brandes. Dr. 
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Brandes flew over 10,000 miles in mostly unknown 
territory. 


A suas of sandstone containing the bones of extinct 
mammais of the Miocene Period from an agate quarry 
in Nebraska has recently been acquired by the museum 
of Wesleyan University. The giant matrix was pur- 
chased from Mr. J. D. Figgins, formerly curator of 
the Colorado Museum of Natural History at Denver. 
The slab is unique in the abundance of bones and in 
having in one slab three forms from one locality. 


The Geographical Journal, London, has received 
details about a proposed expedition to Greenland, 
under Professor A. Wegener, the expenses of which 
are to be defrayed by the German government through 
the Notgemeinschaft der Deutschen Wissenschaft. 
Professor Wegener, who before coming prominently 
before the public as the author of the theory of con- 
tinental drift had taken part in the exploration of the 
inland ice of Greenland, arrived in Copenhagen in 
February to make arrangements for a preliminary 
expedition this year in preparation for the main un- 
dertaking planned for 1930, the object of which is the 
detailed study of the ice-sheet. For this purpose 
three stations will be established in the same latitude, 
but at wide intervals. The first will be at Perdlorfik 
in the Umanak district in West Greenland, about 20 
km within the border of the ice. The second will be 


dug into the central part of the ice-sheet, and three or 


four men will winter there. The third will be on 
Scoresby Sound in East Greenland. By this means 
the temperature of the ice in its different strata will 
be investigated. The expedition will be provided with 
all modern appliances, including, in addition to dog 
sledges, motor sledges with air propellers, and Ice- 
landie ponies will be used for forming the depots on 
the ice. Radio and weather-forecasting stations will 
be established at the various stations. 


WE learn from The Experiment Station Record 
that the Agricultural and Veterinary College of Minas 
Geraes, Brazil, held its first commencement on Decem- 
ber 15, 1928, granting certificates to two students 
from the one-year course. The total enrolment of the 
college in all courses is seventy. At the close of the 
year the State of Minas Geraes established a new 
position of technical adviser in agriculture, to which 
Dr. P. H. Rolfs, head of the college for the past eight 
years, has been appointed. Dr. Rolfs is to continue 
his residence at the college, but will have general 
supervision of all agricultural activities of the state 
government. Dr. Bello Lisboa, chief engineer for six 
years in charge of the construction work of the college 
and for two years vice-director, has succeeded Dr. 
Rolfs as director. The State of Minas Geraes is 
greatly enlarging its agricultural activities in other 
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directions. A bureau, principally for the protection 
of livestock against diseases, has been established at 
Bello Horizonte with Dr. Hermann Rehaag as chief, 
and the state is preparing to organize a citrus station 
of 40,000 trees and conduct a modern exporting plant 
for citrus fruit. <A biological institute corresponding 
to an experiment station is also to be established at 
the college with the principal members of the staff re- 
eruited from abroad. 


Iv is reported in Nature that the John Melrose Lab- 
oratory of the Waite Institute for Agricultural Re- 
search in South Australia was officially opened in 
April. The laboratory has been built with the aid of 
a gift of $50,000 from Sir John Melrose. The insti- 
tute was established some years ago as the result of a 
gift by the late Mr. Peter Waite to the University of 
Adelaide for the purpose of furthering education and 
research in agriculture and allied subjects. The en- 
dowment comprises the Urrbrae, Claremont and 
Netherby estates lying on the searp of the Adelaide 
foothills within four miles of the city and consisting 
of nearly 300 acres. In addition there is a trust fund 
of £58,450. Of recent years considerable assistance 
has been forthcoming from the state government, the 
Empire Marketing Board, the Council for Scientific 
and Industrial Research, the Imperial Chemical In- 
dustries, Ltd., and the Commonwealth Bank of Aus- 
tralia. It is understood that the Council for Scientific 
and Industrial Research and the University of Ade- 
laide are discussing a project for establishing jointly 
at the institute a division of soils research. 


The Christian Science Monitor reports that the Col- 
lege of Engineering, Copenhagen, which is at present 
engaged in constructing extensions almost tripling its 
actual capacity, is to celebrate its centenary at the 
end of August by holding a congress of Scandinavian 
engineers. About 1,000 visitors are expected to at- 
tend and the congress consists of eighty honorary 
presidents, all distinguished engineers, with a special 
board, comprising a leading engineer from each of 
the Scandinavian countries—Denmark, Sweden, Nor- 
way, Finland and Iceland—assisted by an organizing 
committee of rather more than a score of engineers. 
The opening takes place on August 28, in the large 
hall of the Industrial Society, the first address being 
given by Professor P. O. Pedersen, the director of the 
Copenhagen College of Engineering, on “Development 
of the Electrical Technique of Communication and 
Denmark’s Contributions in This Field.” The actual 
centenary jubilee will be solemnized on August 30, 
commencing with an impressive function in the 
Forum. A special “Cantata” has been written by the 
poet, L. C. Nielsen, for which Carl Nielsen has com- 
posed the music. The King of Denmark will be 
present. On the last day of the congress the members 
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will be taken to Elsinore by the East Asiatic Com- 
pany’s motor vessel Fiona where the congress will be 
formally brought to its conclusion in the Knight’s 
Hall of the ancient Kronberg Castle. 

Tue first step in giving effect to the recommenda- 
tions of the Indian Royal Commission on Agriculture, 
according to The Christian Science Monitor, has been 
taken by the government of India, which will shortly 
set up an Imperial Council of Agricultural Research. 
The commission recommended that the council should 
be an independent body to promote, guide and co- 
ordinate agricultural and veterinary research through- 
out India. The government, however, modified this 
proposal considerably, the alterations tending to 
bring the council more under governmental control. 
It is not desirable that the Legislative Assembly 
should be deprived of its normal constitutional con- 
trol over an activity which affects the staple industry 
of the country. The central organization is to have an 
executive body and an advisory board. The member 
of the viceroy’s executive council in charge of agri- 
culture will be chairman of the board, which will in- 
clude the principal administrative officer of the coun- 
cil and representatives of the Central Legislature, the 
Provincial Governments and other bodies. The chief 
administrative officer will serve also as chairman of 
the advisory board, which will consist largely of ex- 
perts and its duties will be to examine all proposals in 
connection with the scientifie objects of the council. 

Ar the meeting of the Highway Research Board of 
the National Research Council in Washington, on 
December 13, R. W. Crum, director, announced that 
arrangements had been made for conducting an in- 
vestigation of methods of euring concrete pavement 
slabs. The work will consist first in making a cor- 
relation survey of all available existing data. These 
data will be analyzed and submitted to a special com- 
mittee appointed by the board. The further pro- 
gram of the project will depend upon the findings of 
this committee. 

A NATIONAL experimental station, under the aus- 
pices of the University of Washington, is planned, de- 
signed to aid the Northwest in such problems as ree- 
lamation, flood control, hydro-electric development 
and industrial expansion. The rivers and harbors bill 
to be enacted by the national congress at its next ses- 
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sion authorizes the secretary of war and chief of engi- 
neers to establish several such laboratories for deter- 
mination of fundamental data useful in hydraulic 
engineering. According to Professor Charles Harris, 
in charge of the university laboratory, among the 
problems waiting solution include river and harbor 
improvement, water measuring devices in connection 
with seepage problems, methods of bank and pier pro- 
tection and the study of dams and spillways by means 
of models. The board of trustees of the Seattle Cham- 
ber of Commerce have passed a resolution stating the 
mutual advantage to the state of Washington, the 
University of Washington and the federal government 
to have one of the national hydraulic laboratories 
established on the Seattle campus, and have directed 
their Washington, D. C., bureau to assist in obtaining 
the laboratory. 


A Forest Prorection Boarp has been inaugurated 
by the U. S. Department of Agriculture in order 
further to aid in the development of general policies 
for the protection of the forests of the United States 
and in the preparation of coordinated plans therefor, 
the informal committee set up by the chief coordinator 
under date of May 28, 1928, is hereby established as a 
coordinating agency to be known as the forest protec- 
tion board. The board will be constituted as follows: 
The chief of the Forest Service, Department of Agri- 
culture, chairman ex officio; the chief of the Weather 
Bureau, Department of Agriculture; the director of 
the National Park Service, Department of the In- 
terior; the commissioner of Indian Affairs, Depart- 
ment of the Interior; the commissioner of the General 
Land Office, Department of the Interior; the chief of 
the Bureau of Biological Survey, Department of Agri- 
culture; the principal entomologist in charge of for- 
est-insect investigations, Bureau of Entomology, De- 
partment of Agriculture, and the principal patholo- 
gist in charge of the office of forest pathology, 
Bureau of Plant Industry, Department of Agricul- 
ture. The forest protection board shall, subject to the 
approval of the chief coordinator and within the limi- 
tations of existing law, coordinate the policies and 
plans for the prevention and suppression of forest 
fires and for general forest protection formulated by 
the several federal bureaus and agencies charged with 
the protection of the forests of the country. 


UNIVERSITY AND EDUCATIONAL NOTES 


Space for the division of plant nutrition is being 
provided at the University of California in the new 
life science building now under construction at a cost 
of approximately $1,750,000. An extensive poultry 
plant has recently been built and equipped at a cost 
of $80,000. 


Srx new buildings, approximating a total expendi- 
ture of two and a half million dollars, will be con- 
structed on the campus of the Pennsylvania State 
College within the next two years, according to plans 
approved by the board of trustees of the college. 
Funds for the program come from the $2,250,000 
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state appropriation and from the emergency building 
fund raised several years ago by alumni and friends 
of the college. 


THE following changes have been made in the de- 
partment of chemistry at the University of Chicago. 
Dr. Thorfin Rusten Hogness, associate professor of 
physical chemistry at the University of California, 
has accepted an appointment as associate professor 
of physical chemistry. He will begin his work on 
January 1, 1930. Dr. William A. Noyes, Jr., assistant 
professor of chemistry, has resigned to accept an ap- 
pointment as associate professor of physical chemistry 
at Brown University. His resignation will take effect 
on October 1. Dr. Preston Mayne Harris has been 
appointed instructor in chemistry. Dr. Harris is a 
Ph.D. of the Ohio State University and has spent the 
past year as National Research Fellow with Pro- 
fessor Arthur Compton at the University of Chicago. 
Dr. David M. Gans has been appointed instructor in 
physical chemical research, cooperating with Profes- 
sor Harkins. Dr. Gans is a Ph.D. of the University 
of Chicago, 1929. The department of chemistry will 
occupy in September the George Herbert Jones 
Laboratory for research and graduate work in chem- 
istry. 


H. V. Moyer, Pua.D. (University of Kansas), 


National Research Council Fellow at Yale University, 
and H. L. Johnston, Ph.D. (University of California), 
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assistant in the department of chemistry at the Uni- 
versity of California, have been elected to assistant 
professorships of chemistry at the Ohio State Uni- 
versity. M. L. Wolfrom, Ph.D. (Northwestern Uni- 
versity), National Research Council Fellow at the 
university, has been appointed instructor. 


Dr. F. W. Loomis, of the department of physics of 
New York University, has been appointed head of the 
department of physics in the University of Illinois. 


THE University of Virginia announces the estab- 
lishment of a chair of public health and hygiene and 
the appointment of Dr. Kenneth F. Maxcy, of the 
U. S. Public Health Service, as the first incumbent. 
Dr. Maxey graduated at the Johns Hopkins Uni- 
versity School of Medicine in 1915 and received the 
degree of doctor of public health at the Johns Hop- 
kins in 1921. 


Mr. James Hovmgs, lecturer in geography at Armn- 
strong College, Newcastle-on-Tyne, has been ap- 
pointed professor of geography at the University of 
Sydney, in succession to Dr. Griffith Taylor, who 
recently joined the faculty of the University of 
Chicago. 

Dr. CLARENCE J. CAMPBELL, formerly professor of 
physiology at Syracuse University, has been ap- 
pointed professor of pharmacology at Dartmouth 
College. 


DISCUSSION 


PRIORITY IN STRATIGRAPHIC 
NOMENCLATURE 

Priority is a fundamental principle in all types of 
scientific nomenclature, and it is equally as necessary 
as it is fundamental. Scientifie units, whether they be 
animals or plants or minerals or chemicals or fossils, 
need specifically to be named, and, to be of value, 
this name must have universal adoption, must be in 
aceord with other names for like units and must not 
be subject to unnecessary change. Professional ethics, 
if nothing else, has suggested that the first name 
properly applied to a scientific unit be adopted by 
other authors, in recognition of the work of the first 
designator as well as for convenience of description. 
Since it is not always possible to search out the 
original term or to understand its exact application, 
the first name is often undiscovered or unusable, and 
later names are accepted. This practice of recog- 
nizing the first name given to a unit—with the proviso 
that name and unit can be unmistakably associated— 
has been dignified in zoological nomenclature into the 
law of priority (Article 25, International Rules of 
Zoological Nomenclature). 


In stratigraphic geology, to certain rock formations 
or sedimentary units are given definite names by which 
they may become known to other workers in geology. 
In most eases, these names are of geographic deriva- 
tion, and are taken from the name of that place where 
the particular rock series is best exposed. Thus we 
may have the Shady dolomite, named from Shady 


Valley in Tennessee. But if this same series and 
sequence of rocks has in nearby regions’ been also 
called the Sherwood, Tomstown, Beaver or Aldrich 
limestone, by what principle should we choose the 
proper name to use? Since stratigraphers and geolo- 
gists are more or less familiar with the rules of 
zoologic nomenclature, it has come to be largely ac- 
cepted that the law of priority of designation should 
be applied in the naming of these sedimentary units 
in much the same way as this law is applied in the 
naming of fossil forms. In other words, that what- 
ever name was first properly applied to a rock forma- 
tion should be retained, while any later terms should 
be put into synonymy and abandoned. 

Any system of scientific nomenclature is an arti- 
ficial and arbitrary scheme, created largely for the 
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proper purpose of preventing or eradicating error 
and confusion in scientific discussion. That is to say, 
to make sure that what is referred to under a certain 
name by one man will be known to all others in that 
field by the same name. Not always, however, is pre- 
cision profoundly served by rigid adherence to the 
rules of any system of nomenclature. Even the care- 
fully planned International Rules of Zoological No- 
menclature may cause inconvenience if not confusion 
if too strietly applied in every instance. As a pos- 
sible example of this, consider the case of Num- 
mulites, one of the most widely known fossils and 
invertebrates. It is not necessarily certain that con- 
venience will be served and confusion avoided if the 
name of this form be changed to Camerina, on the 
ground that Brugniére in 1792 and not Lamarck in 
1801 gave the first name to the fossil foraminifer. 
Similar instances arise from a strict application of 
the law of priority to stratigraphic names. The writer 
was recently interested in the nomenclature of a cer- 
tain formation in the Appalachian Valley to which in 
good faith but at different outcrops eight separate 
names had been applied by seven workers, and the 
first name to be applied was the least used of the lot. 
Of the eight names given to this unit, obviously seven 
should be disearded, but why abandon the one most 
widely used in preference to the one least known? 

For some time, the writer has been opposed to the 
practice of rigidly applying priority of designation 
in stratigraphic nomenclature, and he has been re- 
cently gratified to find that the U. S. Geological 
Survey is similarly opposed to too strict an applica- 
tion of this principle. The writer would like to pro- 
pose what he would call the law of priority of adopted 
usage which, together with the established law of 
priority of designation, would apply to the determina- 
tion of the proper names for stratigraphic units. 

In other words, when (as in the case of the Shady 
dolomite) it is necessary to choose from a number of 
uames applied to a rock formation one which is to 
serve as the future corrected name, the first term 
properly applied should be retained and the others 
disearded, unless by so doing that name which has 
gained the widest currency in geologic literature will 
thereby be abandoned in preference to an obscure 
term. In that ease, let priority of designation be 
waived in favor of priority of adopted usage, lest 
confusion rather than precision be gained. The ap- 
plication of this proposal is neither strikingly new 
nor novel in current geologic practice, and it is hoped 
that it will be more widely adopted. Its application 
in zoologie nomenclature is worthy of consideration. 

Hersert P. Woopwarp 

New Jersey Law ScHoou 

Marcu 5, 1929 
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DID JOHN NAPIER INVENT LOGARITHMS? 

In 1904 H. Poincaré published a letter under the 
heading “La Terre Tourne-t-elle?” in which he ex- 
plained a point of view according to which the rota- 
tion of the earth can not be regarded as an established 
fact, but he emphasized at the same time the desirabil- 
ity of assuming that the earth does rotate, since this 
assumption is a fundamental harmonizing factor in 
our scientific thinking. Similarly, the heading of the 
present note aims merely to emphasize a point of 
view according to which one might be inclined to say 
that John Napier did not invent our common loga- 
rithms, since the nature of Napier’s contributions 
becomes much clearer if it is viewed also from this 
standpoint. 

The term logarithm itself, which Napier applied to 
his tables, points to a wide difference between the 
use he had in mind and our present common view 
of the main use to be made of logarithmic tables. The 
term logarithm means ratio number, and Napier’s 
tables were invented with a view to their usefulness 
in working with ratios, especially with the equality 
of ratios, or proportions. Hence the fundamental 
laws that the logarithm of the product is equal to the 
sum of the logarithms of the factors and that the 
logarithm of 1 is 0 do not apply to his tables. These 
facts suffice to exhibit a very wide difference between 
his tables and our modern logarithmic tables and they 
seem to justify the heading noted above. 

It is true that Napier expressed some views relating 
to logarithms which were not embodied in his tables, 
but these tables are commonly called the earliest 
logarithmic tables and the claim that Napier is the 
inventor of logarithms has been largely based thereon 
since the theory of logarithmic computation was devel- 
oped by earlier writers, especially by N. Chuquet and 
M. Stifel. In fact, traces of this computation are 
found in Euclid’s “Elements,” and more explicitly in 
the work of Archimedes. If we regard the terms of 
the arithmetic series which Archimedes associated with 
a geometric series as the logarithms of the corre- 
sponding terms of the latter series it results that the 
logarithm of the product of two factors is equal to 
the sum of the logarithms of these factors diminished 
by the logarithm of 1, which is not 0, just as in 
Napier’s tables. 

It is, however, not our main object to prove here 
that the question noted in the heading should be 
answered in the negative, but to direct attention to 
another clear illustration of the general principle that 
many scientific questions which are commonly an- 
swered in the affirmative may be greatly clarified by 
considering also the negative thereof. Historical 
questions seem to be especially adapted to be pre- 
sented in the form of disputations since the negative 
side of commonly accepted views is more likely to 
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become clear when presented in this manner. Some- 
times book reviews aim to throw additional light on 
questions considered by their authors by referring to 
views which would naturally lead to conclusions which 
do not agree with those expressed by these authors. 
From the standpoint of scientifie progress such efforts 
do not seem to deserve condemnation. 
G. A. MILLER 
UNIVERSITY OF ILLINOIS 


DINOSAUR TENDONS 


WHILE engaged on an interpretation of certain 
lesions in the Pleistocene Sabre-tooth,! an examination 
was made of the histological structure of ossified 
tendons in two genera of dinosaurs. The material 
thus at hand was deemed worthy of closer description 
and illustration, and the account was published.? An 
unexpected result developing from such a study was 
the distinction of histological structure in the two 
genera: Trachodon and Ankylosaurus. Although 
Broili® had previously investigated the nature of the 
tendons in one of these genera and Weidenreich* has 
dealt with genetic and developmental factors, yet it 
seems not to have been previously noted that there 
are generic differences in the histological structure of 
the ossified tendons. In order to test that distinction 
it will be necessary to study many more tendons of 
several genera and families of dinosaurs in which such 
objects are preserved. If generic and family differ- 
ences can be detected in the ossified tendons it will 
go far in establishing these groups as of long standing 
and based on fundamental features. 

Dollo® and Brown® have discussed the oceurrence, 
distribution and function of the ossified tendons 
among the various genera of dinosaurs in which they 
occur, but this phase of the subject needs revision. 

1‘*Studies in Paleopathology,’’ XX. ‘‘ Vertebral 
Lesions in the Sabre-tooth, Pleistocene of California, Re- 
sembling the So-called Myositis ossificans progressiva, 
Compared with certain Ossifications in the Dinosaurs,’’ 
Annals of Medical History, IX, no. 1, 91-102, 11 figs. 

2‘*The Histological Nature of Ossified Tendons Found 
in Dinosaurs.’’ American Museum Novitates, No. 312, 
1928. 

3 F. Broili, 1922, ‘‘Ueber den feineren Bau der ver- 
knécherten Sehnen (verknécherten Muskeln) von Tracho- 
don,’’ Anat. Anz., 55: 465. 5 figs. 

4Franz Weidenreich, 1926, ‘‘Wie kommen funk- 
tionelle Anpassungen der Aussenformen des Knochen- 
skeletts zustande?’’ Paleontolog. Ztschrft. 8: 34-44; 
1923, ‘‘Ueber Sehnenverknéckerungen und Faktoren der 
Knochenbildung,’’ Ztschrft. f. Anat. u. Entwicklungs, 
69: 558. 

5L. Dollo, 1886, ‘‘Note sur les ligaments ossifiés des 
Dinosauriens de Bernissart.’’ Archives de Biologie, 7: 
249-264, pls. 8-9. 

6 Barnum Brown, 1916, ‘‘Corythosaurus casuarius: 
Skeleton, Musculature and Epidermis.’’ Bull. Amer. 
Mus. Natl. Hist. 35: 709-716, pls. xili-xxii; 1917, ‘‘A 
Complete Skeleton of the Horned Dinosaur Monoclonius, 
and Description of a Second Skeleton Showing Skin Im- 
pressions,’’ tbid., 37: 281-306, pls. xi—xix. 
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An early paper by Lieberkiihn’ is of importance 
as dealing with the histological changes involved in 
the transformation of tendons into bone. 

Seitz® has written the most ambitious account of 
the histology of fossil bone which has yet appeared, 
having studied sections of bone from the Permian, 
Triassic, Jurassic and Cretaceous reptiles, as well as 
three genera of Tertiary reptiles and four Recent 
genera. Seitz had in mind a contribution to ancient 
histology and made no attempt to determine generic 
or family distinctions in the histological features of 
bone, nor did he study any ossified tendons, so far 
as I can determine. 

Broili* made an interesting beginning by comparing 
the histology of ossified tendons of Trachodon with a 
transverse section of the neural spine of one of the 
sacral vertebrae of the same species. Other com- 
parisons should be made. I am sure Broili is mis- 
taken in regarding the ossified tendons as “ver- 
knécherte Muskeln,” for ossification does not involve 
the sarcous portion of the muscle, but only its con- 
nective tissue sheaths. Similarly, many paleontolo- 
gists confuse tendons and ligaments, which anatomi- 
cally have different origins, different structure and 
different functions. Ror Mewes 
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LACTATION VS. IMPROVED GROWTH IN 
STOCK ALBINO RATS? 

A RECENT report from this laboratory? described 
unusually rapid growth in the stock colony of rats. 
The animals whose records provided the data for the 
study were born, for the most part, in the late summer 
and early fall of 1927. The ration consisted of a 
mixture of whole ground wheat two thirds, dried whole 
milk one third, calcium carbonate and sodium chloride 
each 1 per cent. of the weight of the wheat. Fresh 
lettuce was given daily and the lactating females 
received in addition nine grams of tested dried yeast 
per week. The dry ration is based on the Diet B of 
Sherman but differs in the smaller amount of sodium 
chloride and in the addition of calcium carbonate. 

Beginning in the early fall of 1928 difficulty of 
reproduction was encountered in this colony. Litters 

7 N. Lieberkiihn, 1860, ‘‘Ueber die Ossifikation. 1. Die 
Ossifikation des Sehnengewebes,’’ Archw. f. Anat. 4. 
Physiol., 838. 

8 Adolf Leo Ludwig Seitz, 1907, ‘‘ Vergleichende 
Studien iiber den mikroskopischen Knochenbau fossiler 
und rezenter Reptilien und dessen Bedeutung fiir 
Wachstum und Umbildung des Knochengewebes im all- 
gemeinen,’’ Nova Acta Abh. der Kaiserl. Leop.-Carol. 
Deutschen Akademie der Naturforscher, Bd. LXXXV1I, 
nr. 2, 235-370, with 14 plates (quarto). 

1From the Laboratory of Physiological Chemistry, 
Yale University, New Haven, Conn. 

2A. H. Smith and F. C. Bing: Jour. Nutrition, 1, 179, 
1928. 
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of the usual numbers of individuals of normal size 
were born, but the young either starved to death or 
were killed by the mother. The difficulty was not 
characteristic of vitamin E deficiency but seemed 
attributable to lack of milk production by the mothers. 
It is striking that the females manifesting this appar- 
ent failure in lactation were almost all of the fifth 
generation on the stock diet. Cod-liver oil given in 
addition to the ration did not have a noticeably benefi- 
cial effect. On the other hand, when the above ration 
is used after weaning there results the same rapid 
growth already described. 
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The present communication does not invalidate the 
data of the previous publication but does call atten- 
tion again to the differences in the nutritional demands 
for growth and for lactation. Moreover, in view of 
the wide use of the whole wheat-whole milk powder 
ration in its various modifications, our observations 
may be significant in calling attention to possible 
cumulative deficiencies in such restricted food mix- 
tures for reproduction and lactation. 

ArTHur H. 
E. ANDERSON 
YALE UNIVERSITY 


SPECIAL CORRESPONDENCE 


STANFORD UNIVERSITY SCIENTIFIC 
EXPEDITION 

A SCIENTIFIC expedition in the interest of the geo- 
logical sciences from Stanford University into the re- 
gions of Lower California and Sonora, Mexico, was 
made possible through the generosity of Mr. W. L. 
Valentine, member of the national board of the uni- 
versity. President Ray Lyman Wilbur officially sanc- 
tioned the expedition and actively supported its 
plans. The cooperation of both the United States 
and Mexican governments was obtained. All arrange- 
ments were made and permits secured through the 
proper official channels. 

The party, composed of W. W. Valentine, E. R. 
Valentine, D. F. Hamelin and L. Wm. Wiedey, all of 
the Stanford University department of geology, left 
Los Angeles harbor in January aboard the yacht 
Volador, prepared to carry on for three months field 
exploration, shore collecting, dredging and bottom 
sampling. The itinerary scheduled visits at all places 
along the Pacifie and Gulf of California shores of 
Lower California where favorable anchorages were 
obtainable. This plan was to be followed throughout, 
in so far as time permitted. Captain Putta, master 
of the schooner, possessed a fund of information 
about the entire region that was a constant source of 
aid during the progress of the exploration. 

The expedition visited most of the large bays and 
many of the more interesting islands on the Pacific 
side of the peninsula. The gulf shores, previously 
having been little visited or explored in this manner, 
received greater study and attention. After reaching 
gulf waters and after frequent stops at some of the 
islands, the party sailed for Guaymas, Sonora, for 
supplies. Several localities adjacent to that seaport 
were visited before again crossing the gulf to La Paz. 
From this most beautiful Mexican village reconnais- 
sanee work was carried northward to San Marcos 
Island. Another trip to the Sonora coast and the sea- 
port of Guaymas was necessary. From that point the 
expedition returned to the peninsula shore of the gulf 


at Santa Rosalia. It had been planned on the north- 
ward survey to return to the most interesting locali- 
ties encountered, so frequent stops were made south- 
ward from that port. As had been the procedure 
throughout, runs from one locality to another were 
made during the night to have the maximum of day- 
light ashore. Upon reaching the Pacific side once 
more, fair weather lasted for only a short period and 
was followed by very severe northwest winds. After 
anchoring at Cedros Island local, heavy, but inter- 
mittent, rains fell about the base of the high peak at 
tie southern end of the island. Few stops were per- 
missible on the return to Los Angeles because of per- 
sisting strong winds. The last of March brought to a 
close much fruitful exploration. 

During the expedition many formations were ob- 
served. Sediments little metamorphosed of pre-Cre- 
taceous age were developed in a great thickness on 
Cedros Island. The Cretaceous strata near Ensenada, 
at Santa Catarina Landing, and on Cedros Island 
were in each case studied. The Eocene beds were ac- 
cessible only at Santa Catarina Landing. Oligocene 
sediments were not recognized at any point. Miocene 
strata, very similar to those of southern California, 
are exposed in the vicinity of Turtle Bay and on Ced- 
ros Island. A shale facies suggestive of the so-called 
“Monterey shale” of California is found at both 
places. The Pliocene marine strata are everywhere 
abundant, notably on Cedros Island, at Turtle Bay, 
on Carmen Island, at Pulpit Point, at Conception 
Bay, on San Marcos Island (near Santa Rosalia) and 
at Santa Rosalia. In every case fossils were quite 
common. However, thicknesses of these Pliocene 
sediments seldom exceeded several hundred feet, in 
contrast to the many thousands of feet of such strata 
in southern California. Pleistocene faunas were se- 
cured at San Quentin Bay, at Rosarita Bay, at Mag- 
dalena Bay, at Pulpit Point and at Conception Bay. 
It may be explained that marine strata were the first 
object of our search. As a consequence, efforts were 
concentrated upon them. 
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Many localities display the effects of varied igneous 
phenomena, such as the voleanie cones at Entrada 
Point, San Quentin Bay; enormous thicknesses of 
lava in the vicinity of Carmen and San José islands 
on the east side of the peninsula; an enigmatical mass 
of finely crystalline lava and voleanie glass composing 
the mass forming Pulpit Point; hot spring phenom- 
ena and lavas, with associated rocks, at San Carlos 
Bay, Sonora; tuffs, lavas and the like at Santa Ro- 
salia. In addition, a wonderful variety of geological 
processes is seen to have worked elsewhere. The cop- 
per mines at Santa Rosalia, the gypsum deposits of 
San Marcos Island and the salt deposits of Carmen 
and San José islands were briefly studied. 

The very steep shore-lines along most of the pen- 
insula have been the subject of much comment. Some 
hold that the penirsula as a whole is a sinking unit, 
but there appear to be areas that have relatively 
risen. Contrary to the opinion of a few, it is believed 
that sufficient evidence exists to show the Pliocene 
strata not to have been econtemporaneously deposited 
in many places. These observations may indicate that 
the peninsula has not acted tectonically as a single 
unit. 

Represented among the material collected is appar- 
ently the first Pleistocene fauna from the entire Gulf 
of California region. Both the Pliocene and Pleisto- 
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cene faunas collected have unprecedented richness in 
individuals and species and in perfection of preserva- 
tion. These faunas have previously been very little 
known and may now be very fully known. Many new 
localities and their faunas are to be added to those 
already known from strata of various ages in this re- 
gion. Species previously known only from Recent 
shells may now be reported as also occurring in the 
fossil state. Species new to sciencé likewise are pres- 
ent. Variations among certain forms, temperature 
changes, relationships to other faunas and the like 
may be discerned. The marked tropical affinities of 
the faunas add to their interest. Besides new forms 
among the Recent shells collected, the ranges of a 
number of those previously described are to be ex- 
tended. Correlations with California strata eventu- 
ally may be more effectively suggested. Results of 
the nature above mentioned are now being traced. As 
work progresses these results will appear from time 
to time under the authorship of the writers of this 
account, or of others associated with them. The col- 
lections have been presented in their entirety to the 
department of geology, Stanford University, and are 
to be found there. 
LIONEL WILLIAM WIEDEY 
W. VALENTINE 
STANFORD UNIVERSITY 


SCIENTIFIC BOOKS 


Geologie von Peru. By G. Srernmann. 448 pp., 271 
text figures, 9 plates and map. Carl Winters, 
Heidelberg, 1929. 

THOSE who are interested in Andean geology have 
been looking forward for a long while to Steinmann’s 
account of the geology of Peru. This may be re- 
garded as the summation of his personal observations 
in South America, and of many years of study of 
collections by himself and his students, with the col- 
laboration of Peruvian friends, especially Dr. Carlos 
I. Lisson, of Lima. 

In the present work the map is eredited to the 
latter, R. Stappenbeck contributes the account of the 
economie deposits and F. Sieberg the chapter on 
earthquakes, 

The general plan is four pages of physiography 
forming Part 1; Part 2, comprising 278 pages devoted 
to the geological succession from pre-Cambrian to 
Quaternary; Part 3, of twenty-three pages devoted to 
geological history; Part 4, of sixteen pages devoted 
to the structure of the Andes; Part 5, of seventy-five 
pages devoted to economic geology; Part 6, of thir- 
teen pages devoted to earthquakes. 

To the pre-Cambrian are referred the gneisses, 
schists and granites as representing the Archean, al- 


though in most cases there is little satisfactory evi- 
dence of their age, and a second and supposed later 
series is termed the Phyllite formation and the sug- 
gestion is made that it may represent the Algonkian. 
This follows the traditional practice of geologists 
everywhere, but since similar rocks farther south in 
the Andes are both Mesozoic and Tertiary little cre- 
dence can be given to these age determinations. For 
example, the Cerros de Amotape and Silla de Paita 
are mapped as Archean and the Cerro Illeseas as Al- 
gonkian, and in all three cases the geological evidence 
is not more definite than that they are Carboniferous 
or older. 

No Cambrian is known except east of the Andes. 
The so-called Silurian is Ordovician. Only lower De- 
vonian has been recognized in Peru and this oecurs 
near Huanuco and from Sicuani southeastward. 
Marine Carboniferous is found from the Amotapes to 
the Bolivian frontier. Continental Carboniferous on 
Paracas Peninsula, near Paita, in the Cerro de Pasco 
region, and near Abancai, is regarded as Lower Car- 
boniferous (Mississippian), although much the most 
extensive collections known were made by the present 
reviewer, who regards their age as Upper Carbonif- 
erous (Pennsylvanian). No Permian is recognized. 
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At two or three localities supposed continental Trias 
is reported, and in the Cerro de Pasco region marine 
Trias is reported. The evidence upon which this last 
determination is based is very inconclusive and the 
abgenee of recognizable marine Triassic is of general 
interest, since the Andes is the only great mountain 
system where these rocks have not been found. The 
Jurassic is much less fully represented in the Peru- 
yian Andes than farther south and Steinmann recog- 
nizes only the Lias, lower Oolite and upper Malm. 

The Cretaceous is extensively developed and all the 
European stages are recognized, although the evidence 
on which this is based is often far from conclusive. 
As an example the Barremian stage may be cited. 
This is eredited as wide-spread in Peru on the basis of 
a few very inconelusively determined fossils. Al- 
though cited from the Cordillera Blanca the Ellsworth 
expedition to that region found no Barremian, and it 
is certainly singular that what Steinmann calls Bar- 
remian in Peru should fail to show any resemblance 
to the highly characteristic Barremian fauna found 
in Colombia but should be comparable with certain 
European species. 

Most of the Mesozoic fossils found in the Peruvian 
Andes are preserved as relatively poor casts and with 
the exception of some of the ammonites and echinoids 
have very little value for purposes of intercontinental 
correlation. Many instances of incorrect determina- 
tions could be pointed out but would unduly extend 
this review. What is figured as Enallaster texanus 
Roemer is not that species, as was clearly shown in 
1922; Inflaticeras should be Perivinqueria; Anan- 
clytes should be Echinocorys; Ostrea often should be 
Exogyra, ete. The lagoonal and continental Puca 
sandstone of Steinmann is considered to extend from 
northwestern Argentina entirely across Bolivia and 
Peru, although there is no evidence that the type area 
has any relationship to that of either the altiplanicie 
ot Bolivia or that of northern Peru. The plants from 
bolivia were considered Pliocene by the writer. This 
is not mentioned by Steinmann, who says “the plants 
indicate a (middle?) Tertiary (Miocene?) age.” 

One of the amazing correlations (p. 254) is that of 
the Pleistocene terraces of northwestern Peru with 
the glacial stages in the Alps and the marine terraces 
of the Mediterranean. The fact that these Peruvian 
terraees decline rapidly in elevation and merge south 
of Paita shows clearly that they are due to local 
changes in elevation of the land, and that they offer 
no physieal basis for eustatic correlation. This part 
is profusely illustrated with text figures of fossils and 
synthetic geologic sections. 

Part 3—“Geological History”—is really brief’ 
summary statement of Part 2. 
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Part 4 on the “Structure of the Andes” is also 
very brief. In general it is the orthodox interpreta- 
tion of the folding of the Andean geosyncline between 
a Pacific Coastal massif and the Brazilian shield. 
The Pacific massif is supposed to have sunk during 
the early Eocene. This early date is rendered doubt- 
ful by the absence of marine Tertiary in southern 
Coastal Peru, by the intense faulting of the marine 
Tertiary of northwestern Peru and by the lack of evi- 
dence of an ocean current corresponding to the mod- 
ern Peruvian or Humboldt current even as late as 
the Miocene and the lack of community of faunas be- 
tween the Zorritos fauna of northwestern Peru and 
the so-called Navidad fauna of Chile. 

The Andes are regarded as essentially faulted 
mountains differing from the Alps in the absence of 
horizontal fault planes and overthrust sheets, in their 
less intensive folding and in their enormous amounts 
of plutonic and voleanie rocks. They are divided 
into three zones: an eastern or outer zone of intense 
faulting bordering the Brazilian shield and without 
overturned folds, thrust faulting, or magmas (amag- 
matische) ; a central zone of maximum faulting with 
overturned folds, imbricated thrust faulting and 
partly or wholly contemporaneous intrusions (Eu- 
and Hemimagmatische), and a western or inner fault 
zone of weak folding. 

Part 5 is a useful enumeration and brief descrip- 
tion of the principal mineral deposits, almost wholly 
descriptive rather than genetic in character; and Part 
6 is a seemingly exhaustive discussion of earthquakes 
in Peru. The work closes with an excellent bibli- 
ography. 

There can be no doubt of the usefulness of Stein- 
mann’s work, nor the value of his having brought to- 
gether in one book all his information. 

A feature that detracts somewhat from the perma- 
neney of the results presented is that tendency which 
finds its fullest expression in the Teutonic tempera- 
ment of reaching conclusions on insufficient evidence 
and maintaining a dogmatic attitude thereafter; par- 
ticularly is this evident in the ease and apparent pre- 
cision of the correlations with the standard European 
section. Any one intimate with the situation knows 
that even in such a relatively limited stretch of time 
as the Upper Cretaceous and in as limited an area 
as Germany geologists have not reaehed anything like 
an agreement on correlation, and if there are uncer- 
tainties between such almost contiguous areas as 
Aachen and Westphalia, or Germany and France, it 
is surely paleontological malpractice to so definitely 
settle (sic) the geological history of a very imper- 
fectly known area over twice that of Germany in an- 


other hemisphere. Epwarp W. BERRY 
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SPECIAL ARTICLES 


ON THE INCIDENCE OF INFECTION WITH 
INTESTINAL PROTOZOA 


Brcxer? in reporting on the result of fecal examina- 
tions of 103 patients in the New Jersey State Hospital 
at Trenton, using two smears from each stool, one in 
normal saline and the other in diluted Lugol’s solu- 
tion, obtained the following incidence of infection: 


Endamoeba coli 3 
Endolimaz nana 
Endamoeba histolytica - 
Iodamoeba williamsi 
Girardia lamblia 
Chilomastiz mesnili 
Trichomonas hominis 


One additional case of Trichomonas was obtained 
by culture methods. 

Having completed a similar but more extensive 
survey at the same institution, using smears fixed in 
hot Schaudinn’s fluid and stained in hematoxylin, with 
an average of approximately six smears per patient, 
it is interesting to compare the results obtained by 
the two methods. The first 103 patients so examined 


gave the following incidence: 


Endamoeba coli 
Councilmania lafleurt 
Endolimax nana 
Endamoeba histolytica 
Lodamoeba williamsi 
Girardia lamblia 
Chilomastix mesnili 
Trichomonas hominis .. 


By including those identified as Councilmania 
lafleuri with those recognized as Endamoeba coli the 
correspondence of results is good. It is evident that 
in the hands of a careful investigator the diagnosis 
from fresh smears is not greatly inferior to that ob- 
tained by the slower hematoxylin method. 

The entire investigation of 681 patients gave an 
incidence of : 


Per cent. 


Endamoeba coli 5.4 
COUNCHMANia 10.7 
Endolimax nana’ 3.7 
Endamoeba histolytica 80D 
Iodamoeba williamsi .... 


1E. R. Becker, ‘‘ Detection of Intestinal Protozoan In- 
fections by the Cultivation Method,’’ Journ. Parasitol., 
12: 4: 219-220. 


Chilomastizx mesnili $7 
Trichomonas hominis 0.8 


Davin CAUSsEY 


UNIVERSITY OF ARKANSAS 


CHEMICAL TREATMENT TO SHORTEN THE 
REST PERIOD OF SUGAR MAPLE TREES 
In September, 1928, a little-known fungus disease 

of the leaves of Acer saccharum was found in south- 
ern Connecticut by F. A. Bartlett and the senior 
author. A study of the micro-organism and _ its 
effects on the host plant was planned during the 
winter and spring. In early October about one hun- 
dred small trees, ten to twenty-four inches high, from 
the infested area were potted. Some of these were 
placed in a greenhouse, while others were kept out- 
side. Transferring the potted trees from outside to 
the greenhouse did not bring about the desired pro- 
duction of new leaves. 

Denny and Stanton’s! ethylene chlorohydrin vapor 
treatment was then tried. In a tightly sealed ash can 
the maple trees were exposed to a concentration of 
ethylene chlorohydrin of 10 ml to each 121.5 | of air 
space. The first treatments, during December, were 
for a period of twenty-four hours, but of forty-five 
trees so treated only one leaved and that two months 
after the treatment. By lengthening the period of 
exposure to two, three, five and twelve days it was 
found that during January the five-day treatment at 
a concentration of 20 ml of the chemical to 121-5 1 of 
air space was the best. Out of forty-seven trees 
exposed for five days to the vapors of ethylene chloro- 
hydrin, twenty-six trees, or 55 per cent., had produced 
leaves by February 28. The twelve-day treatment at 
the increased concentration caused 43 per cent. of the 
trees so treated to leaf out. The one-, two- and 
three-day treatments at the rate of 10 ml chemical to 
121.5 1 of air space yielded 2, 3 and 20 per cent. 
positive results, respectively. In no ease did un- 
treated control trees produce leaves by March 15. 
Trees kept outside were forced more readily than those 
kept inside. 

By March 15, between forty and fifty trees had 
leaves, many of them approaching mature size. The 
ethylene chlorohydrin method of forcing woody plants 
has made possible the complete study of the fungus 
and its effects on the host leaves this winter. 

C. G. DEuBER 
P. R. Bowen 
YALE UNIVERSITY 
1F, E, Denny and E. N. Stanton, ‘‘Chemical Treat- 


ments for Shortening the Rest Period of Pot-grown 
Woody Plants,’’ Amer. Jour. Bot., 15: 327-336. 1928. 


102 
2 
2 
1 


